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<latexit sha1_base64="y6DmRlA7mH4+g+VwmhXwSuUSkrg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgz1WsB/QhDLZbtqlu0nY3Qgl9G948aCIV/+MN/+N2zYHrT4YeLw3w8y8MBVcG9f9ckpr6xubW+Xtys7u3v5B9fCoo5NMUdamiUhUL0TNBI9Z23AjWC9VDGUoWDec3M797iNTmifxg5mmLJA4innEKRor+f4dSonEF4I0B9WaW3cXIH+JV5AaFGgNqp/+MKGZZLGhArXue25qghyV4VSwWcXPNEuRTnDE+pbGKJkO8sXNM3JmlSGJEmUrNmSh/pzIUWo9laHtlGjGetWbi/95/cxE10HO4zQzLKbLRVEmiEnIPAAy5IpRI6aWIFXc3kroGBVSY2Oq2BC81Zf/ks5F3XPr3v1lrXFTxFGGEziFc/DgChrQhBa0gUIKT/ACr07mPDtvzvuyteQUM8fwC87HN+aAkO0=</latexit><latexit sha1_base64="y6DmRlA7mH4+g+VwmhXwSuUSkrg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgz1WsB/QhDLZbtqlu0nY3Qgl9G948aCIV/+MN/+N2zYHrT4YeLw3w8y8MBVcG9f9ckpr6xubW+Xtys7u3v5B9fCoo5NMUdamiUhUL0TNBI9Z23AjWC9VDGUoWDec3M797iNTmifxg5mmLJA4innEKRor+f4dSonEF4I0B9WaW3cXIH+JV5AaFGgNqp/+MKGZZLGhArXue25qghyV4VSwWcXPNEuRTnDE+pbGKJkO8sXNM3JmlSGJEmUrNmSh/pzIUWo9laHtlGjGetWbi/95/cxE10HO4zQzLKbLRVEmiEnIPAAy5IpRI6aWIFXc3kroGBVSY2Oq2BC81Zf/ks5F3XPr3v1lrXFTxFGGEziFc/DgChrQhBa0gUIKT/ACr07mPDtvzvuyteQUM8fwC87HN+aAkO0=</latexit><latexit sha1_base64="y6DmRlA7mH4+g+VwmhXwSuUSkrg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgz1WsB/QhDLZbtqlu0nY3Qgl9G948aCIV/+MN/+N2zYHrT4YeLw3w8y8MBVcG9f9ckpr6xubW+Xtys7u3v5B9fCoo5NMUdamiUhUL0TNBI9Z23AjWC9VDGUoWDec3M797iNTmifxg5mmLJA4innEKRor+f4dSonEF4I0B9WaW3cXIH+JV5AaFGgNqp/+MKGZZLGhArXue25qghyV4VSwWcXPNEuRTnDE+pbGKJkO8sXNM3JmlSGJEmUrNmSh/pzIUWo9laHtlGjGetWbi/95/cxE10HO4zQzLKbLRVEmiEnIPAAy5IpRI6aWIFXc3kroGBVSY2Oq2BC81Zf/ks5F3XPr3v1lrXFTxFGGEziFc/DgChrQhBa0gUIKT/ACr07mPDtvzvuyteQUM8fwC87HN+aAkO0=</latexit><latexit sha1_base64="y6DmRlA7mH4+g+VwmhXwSuUSkrg=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRgz1WsB/QhDLZbtqlu0nY3Qgl9G948aCIV/+MN/+N2zYHrT4YeLw3w8y8MBVcG9f9ckpr6xubW+Xtys7u3v5B9fCoo5NMUdamiUhUL0TNBI9Z23AjWC9VDGUoWDec3M797iNTmifxg5mmLJA4innEKRor+f4dSonEF4I0B9WaW3cXIH+JV5AaFGgNqp/+MKGZZLGhArXue25qghyV4VSwWcXPNEuRTnDE+pbGKJkO8sXNM3JmlSGJEmUrNmSh/pzIUWo9laHtlGjGetWbi/95/cxE10HO4zQzLKbLRVEmiEnIPAAy5IpRI6aWIFXc3kroGBVSY2Oq2BC81Zf/ks5F3XPr3v1lrXFTxFGGEziFc/DgChrQhBa0gUIKT/ACr07mPDtvzvuyteQUM8fwC87HN+aAkO0=</latexit>
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<latexit sha1_base64="C4NwfCNiRvagB+HxqNM8LUhT4WA=">AAACCXicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ1IMXoYL9kCaUzXbTLt1s4u6mUEKuXvwrXjwo4tV/4M1/4zbtQasPBh7vzTAzz485U9q2v6zCwuLS8kpxtbS2vrG5Vd7eaaookYQ2SMQj2faxopwJ2tBMc9qOJcWhz2nLH15M/NaISsUicavHMfVC3BcsYARrI3XL6K6bXl5nyKX3CRshN5CYpCLXslRlZ3a3XLGrdg70lzgzUoEZ6t3yp9uLSBJSoQnHSnUcO9ZeiqVmhNOs5CaKxpgMcZ92DBU4pMpL808ydGCUHgoiaUpolKs/J1IcKjUOfdMZYj1Q895E/M/rJDo49VIm4kRTQaaLgoQjHaFJLKjHJCWajw3BRDJzKyIDbMLQJrySCcGZf/kvaR5VHbvq3BxXauezOIqwB/twCA6cQA2uoA4NIPAAT/ACr9aj9Wy9We/T1oI1m9mFX7A+vgFIZJoQ</latexit><latexit sha1_base64="C4NwfCNiRvagB+HxqNM8LUhT4WA=">AAACCXicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ1IMXoYL9kCaUzXbTLt1s4u6mUEKuXvwrXjwo4tV/4M1/4zbtQasPBh7vzTAzz485U9q2v6zCwuLS8kpxtbS2vrG5Vd7eaaookYQ2SMQj2faxopwJ2tBMc9qOJcWhz2nLH15M/NaISsUicavHMfVC3BcsYARrI3XL6K6bXl5nyKX3CRshN5CYpCLXslRlZ3a3XLGrdg70lzgzUoEZ6t3yp9uLSBJSoQnHSnUcO9ZeiqVmhNOs5CaKxpgMcZ92DBU4pMpL808ydGCUHgoiaUpolKs/J1IcKjUOfdMZYj1Q895E/M/rJDo49VIm4kRTQaaLgoQjHaFJLKjHJCWajw3BRDJzKyIDbMLQJrySCcGZf/kvaR5VHbvq3BxXauezOIqwB/twCA6cQA2uoA4NIPAAT/ACr9aj9Wy9We/T1oI1m9mFX7A+vgFIZJoQ</latexit><latexit sha1_base64="C4NwfCNiRvagB+HxqNM8LUhT4WA=">AAACCXicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ1IMXoYL9kCaUzXbTLt1s4u6mUEKuXvwrXjwo4tV/4M1/4zbtQasPBh7vzTAzz485U9q2v6zCwuLS8kpxtbS2vrG5Vd7eaaookYQ2SMQj2faxopwJ2tBMc9qOJcWhz2nLH15M/NaISsUicavHMfVC3BcsYARrI3XL6K6bXl5nyKX3CRshN5CYpCLXslRlZ3a3XLGrdg70lzgzUoEZ6t3yp9uLSBJSoQnHSnUcO9ZeiqVmhNOs5CaKxpgMcZ92DBU4pMpL808ydGCUHgoiaUpolKs/J1IcKjUOfdMZYj1Q895E/M/rJDo49VIm4kRTQaaLgoQjHaFJLKjHJCWajw3BRDJzKyIDbMLQJrySCcGZf/kvaR5VHbvq3BxXauezOIqwB/twCA6cQA2uoA4NIPAAT/ACr9aj9Wy9We/T1oI1m9mFX7A+vgFIZJoQ</latexit><latexit sha1_base64="C4NwfCNiRvagB+HxqNM8LUhT4WA=">AAACCXicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ1IMXoYL9kCaUzXbTLt1s4u6mUEKuXvwrXjwo4tV/4M1/4zbtQasPBh7vzTAzz485U9q2v6zCwuLS8kpxtbS2vrG5Vd7eaaookYQ2SMQj2faxopwJ2tBMc9qOJcWhz2nLH15M/NaISsUicavHMfVC3BcsYARrI3XL6K6bXl5nyKX3CRshN5CYpCLXslRlZ3a3XLGrdg70lzgzUoEZ6t3yp9uLSBJSoQnHSnUcO9ZeiqVmhNOs5CaKxpgMcZ92DBU4pMpL808ydGCUHgoiaUpolKs/J1IcKjUOfdMZYj1Q895E/M/rJDo49VIm4kRTQaaLgoQjHaFJLKjHJCWajw3BRDJzKyIDbMLQJrySCcGZf/kvaR5VHbvq3BxXauezOIqwB/twCA6cQA2uoA4NIPAAT/ACr9aj9Wy9We/T1oI1m9mFX7A+vgFIZJoQ</latexit>

INITIAL CONDITIONS:

mSM & mDM ⇡ v
<latexit sha1_base64="4SojRJp8VuGJxejzj94XUOeROT0=">AAACEHicbVC7TsMwFHV4lvIKMLJYVAimKkFIMFbAwIJUBH1ITRQ5rtNatRPLdiqqqJ/Awq+wMIAQKyMbf4PTZoCWI1k6OudcXd8TCkaVdpxva2FxaXlltbRWXt/Y3Nq2d3abKkklJg2csES2Q6QIozFpaKoZaQtJEA8ZaYWDy9xvDYlUNInv9UgQn6NeTCOKkTZSYB/xIPMkh3c3Y+j1tAlyWEhXuYSEkMkDHAZ2xak6E8B54hakAgrUA/vL6yY45STWmCGlOq4jtJ8hqSlmZFz2UkUEwgPUIx1DY8SJ8rPJQWN4aJQujBJpXqzhRP09kSGu1IiHJsmR7qtZLxf/8zqpjs79jMYi1STG00VRyqBOYN4O7FJJsGYjQxCW1PwV4j6SCGvTYdmU4M6ePE+aJ1XXqbq3p5XaRVFHCeyDA3AMXHAGauAa1EEDYPAInsEreLOerBfr3fqYRhesYmYP/IH1+QPpRZx+</latexit><latexit sha1_base64="4SojRJp8VuGJxejzj94XUOeROT0=">AAACEHicbVC7TsMwFHV4lvIKMLJYVAimKkFIMFbAwIJUBH1ITRQ5rtNatRPLdiqqqJ/Awq+wMIAQKyMbf4PTZoCWI1k6OudcXd8TCkaVdpxva2FxaXlltbRWXt/Y3Nq2d3abKkklJg2csES2Q6QIozFpaKoZaQtJEA8ZaYWDy9xvDYlUNInv9UgQn6NeTCOKkTZSYB/xIPMkh3c3Y+j1tAlyWEhXuYSEkMkDHAZ2xak6E8B54hakAgrUA/vL6yY45STWmCGlOq4jtJ8hqSlmZFz2UkUEwgPUIx1DY8SJ8rPJQWN4aJQujBJpXqzhRP09kSGu1IiHJsmR7qtZLxf/8zqpjs79jMYi1STG00VRyqBOYN4O7FJJsGYjQxCW1PwV4j6SCGvTYdmU4M6ePE+aJ1XXqbq3p5XaRVFHCeyDA3AMXHAGauAa1EEDYPAInsEreLOerBfr3fqYRhesYmYP/IH1+QPpRZx+</latexit><latexit sha1_base64="4SojRJp8VuGJxejzj94XUOeROT0=">AAACEHicbVC7TsMwFHV4lvIKMLJYVAimKkFIMFbAwIJUBH1ITRQ5rtNatRPLdiqqqJ/Awq+wMIAQKyMbf4PTZoCWI1k6OudcXd8TCkaVdpxva2FxaXlltbRWXt/Y3Nq2d3abKkklJg2csES2Q6QIozFpaKoZaQtJEA8ZaYWDy9xvDYlUNInv9UgQn6NeTCOKkTZSYB/xIPMkh3c3Y+j1tAlyWEhXuYSEkMkDHAZ2xak6E8B54hakAgrUA/vL6yY45STWmCGlOq4jtJ8hqSlmZFz2UkUEwgPUIx1DY8SJ8rPJQWN4aJQujBJpXqzhRP09kSGu1IiHJsmR7qtZLxf/8zqpjs79jMYi1STG00VRyqBOYN4O7FJJsGYjQxCW1PwV4j6SCGvTYdmU4M6ePE+aJ1XXqbq3p5XaRVFHCeyDA3AMXHAGauAa1EEDYPAInsEreLOerBfr3fqYRhesYmYP/IH1+QPpRZx+</latexit><latexit sha1_base64="4SojRJp8VuGJxejzj94XUOeROT0=">AAACEHicbVC7TsMwFHV4lvIKMLJYVAimKkFIMFbAwIJUBH1ITRQ5rtNatRPLdiqqqJ/Awq+wMIAQKyMbf4PTZoCWI1k6OudcXd8TCkaVdpxva2FxaXlltbRWXt/Y3Nq2d3abKkklJg2csES2Q6QIozFpaKoZaQtJEA8ZaYWDy9xvDYlUNInv9UgQn6NeTCOKkTZSYB/xIPMkh3c3Y+j1tAlyWEhXuYSEkMkDHAZ2xak6E8B54hakAgrUA/vL6yY45STWmCGlOq4jtJ8hqSlmZFz2UkUEwgPUIx1DY8SJ8rPJQWN4aJQujBJpXqzhRP09kSGu1IiHJsmR7qtZLxf/8zqpjs79jMYi1STG00VRyqBOYN4O7FJJsGYjQxCW1PwV4j6SCGvTYdmU4M6ePE+aJ1XXqbq3p5XaRVFHCeyDA3AMXHAGauAa1EEDYPAInsEreLOerBfr3fqYRhesYmYP/IH1+QPpRZx+</latexit>
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<latexit sha1_base64="IhQkwyf5hpdwELhZlzRcSJ/noqw=">AAACBnicbVDLSgMxFM3UV62vUZciBIvgqswUQZdFEdwIFewDOuOQSTNtaJIZkoxQhlm58VfcuFDErd/gzr8xbWehrQcunJxzL7n3hAmjSjvOt1VaWl5ZXSuvVzY2t7Z37N29topTiUkLxyyW3RApwqggLU01I91EEsRDRjrh6HLidx6IVDQWd3qcEJ+jgaARxUgbKbAPPUU59CKJcHZ1X8+zmyDzJIdNlptXYFedmjMFXCRuQaqgQDOwv7x+jFNOhMYMKdVznUT7GZKaYkbyipcqkiA8QgPSM1QgTpSfTc/I4bFR+jCKpSmh4VT9PZEhrtSYh6aTIz1U895E/M/rpTo69zMqklQTgWcfRSmDOoaTTGCfSoI1GxuCsKRmV4iHyESiTXIVE4I7f/IiaddrrlNzb0+rjYsijjI4AEfgBLjgDDTANWiCFsDgETyDV/BmPVkv1rv1MWstWcXMPvgD6/MHrSuYmg==</latexit><latexit sha1_base64="IhQkwyf5hpdwELhZlzRcSJ/noqw=">AAACBnicbVDLSgMxFM3UV62vUZciBIvgqswUQZdFEdwIFewDOuOQSTNtaJIZkoxQhlm58VfcuFDErd/gzr8xbWehrQcunJxzL7n3hAmjSjvOt1VaWl5ZXSuvVzY2t7Z37N29topTiUkLxyyW3RApwqggLU01I91EEsRDRjrh6HLidx6IVDQWd3qcEJ+jgaARxUgbKbAPPUU59CKJcHZ1X8+zmyDzJIdNlptXYFedmjMFXCRuQaqgQDOwv7x+jFNOhMYMKdVznUT7GZKaYkbyipcqkiA8QgPSM1QgTpSfTc/I4bFR+jCKpSmh4VT9PZEhrtSYh6aTIz1U895E/M/rpTo69zMqklQTgWcfRSmDOoaTTGCfSoI1GxuCsKRmV4iHyESiTXIVE4I7f/IiaddrrlNzb0+rjYsijjI4AEfgBLjgDDTANWiCFsDgETyDV/BmPVkv1rv1MWstWcXMPvgD6/MHrSuYmg==</latexit><latexit sha1_base64="IhQkwyf5hpdwELhZlzRcSJ/noqw=">AAACBnicbVDLSgMxFM3UV62vUZciBIvgqswUQZdFEdwIFewDOuOQSTNtaJIZkoxQhlm58VfcuFDErd/gzr8xbWehrQcunJxzL7n3hAmjSjvOt1VaWl5ZXSuvVzY2t7Z37N29topTiUkLxyyW3RApwqggLU01I91EEsRDRjrh6HLidx6IVDQWd3qcEJ+jgaARxUgbKbAPPUU59CKJcHZ1X8+zmyDzJIdNlptXYFedmjMFXCRuQaqgQDOwv7x+jFNOhMYMKdVznUT7GZKaYkbyipcqkiA8QgPSM1QgTpSfTc/I4bFR+jCKpSmh4VT9PZEhrtSYh6aTIz1U895E/M/rpTo69zMqklQTgWcfRSmDOoaTTGCfSoI1GxuCsKRmV4iHyESiTXIVE4I7f/IiaddrrlNzb0+rjYsijjI4AEfgBLjgDDTANWiCFsDgETyDV/BmPVkv1rv1MWstWcXMPvgD6/MHrSuYmg==</latexit><latexit sha1_base64="IhQkwyf5hpdwELhZlzRcSJ/noqw=">AAACBnicbVDLSgMxFM3UV62vUZciBIvgqswUQZdFEdwIFewDOuOQSTNtaJIZkoxQhlm58VfcuFDErd/gzr8xbWehrQcunJxzL7n3hAmjSjvOt1VaWl5ZXSuvVzY2t7Z37N29topTiUkLxyyW3RApwqggLU01I91EEsRDRjrh6HLidx6IVDQWd3qcEJ+jgaARxUgbKbAPPUU59CKJcHZ1X8+zmyDzJIdNlptXYFedmjMFXCRuQaqgQDOwv7x+jFNOhMYMKdVznUT7GZKaYkbyipcqkiA8QgPSM1QgTpSfTc/I4bFR+jCKpSmh4VT9PZEhrtSYh6aTIz1U895E/M/rpTo69zMqklQTgWcfRSmDOoaTTGCfSoI1GxuCsKRmV4iHyESiTXIVE4I7f/IiaddrrlNzb0+rjYsijjI4AEfgBLjgDDTANWiCFsDgETyDV/BmPVkv1rv1MWstWcXMPvgD6/MHrSuYmg==</latexit>
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N

<latexit sha1_base64="5tVhuS8P2B8aqZZvafkD/1pbAFg=">AAACHnicbVDNSsNAGNzUv1r/oh69LBbBU0lE0WPRiweVCqYtNCFsNpt26W4SdzdCCXkSL76KFw+KCJ70bdy2OWjrwMIwMx/ffhOkjEplWd9GZWFxaXmlulpbW9/Y3DK3d9oyyQQmDk5YIroBkoTRmDiKKka6qSCIB4x0guHF2O88ECFpEt+pUUo8jvoxjShGSku+eeJe6XCI/NwVHDrtwpWUw2M3pdCNBML59dRpsaLIXXkvVH5TFL5ZtxrWBHCe2CWpgxIt3/x0wwRnnMQKMyRlz7ZS5eVIKIoZKWpuJkmK8BD1SU/TGHEivXxyXgEPtBLCKBH6xQpO1N8TOeJSjnigkxypgZz1xuJ/Xi9T0ZmX0zjNFInxdFGUMagSOO4KhlQQrNhIE4QF1X+FeIB0K0o3WtMl2LMnz5P2UcO2Gvbtcb15XtZRBXtgHxwCG5yCJrgELeAADB7BM3gFb8aT8WK8Gx/TaMUoZ3bBHxhfPwo/oxQ=</latexit><latexit sha1_base64="5tVhuS8P2B8aqZZvafkD/1pbAFg=">AAACHnicbVDNSsNAGNzUv1r/oh69LBbBU0lE0WPRiweVCqYtNCFsNpt26W4SdzdCCXkSL76KFw+KCJ70bdy2OWjrwMIwMx/ffhOkjEplWd9GZWFxaXmlulpbW9/Y3DK3d9oyyQQmDk5YIroBkoTRmDiKKka6qSCIB4x0guHF2O88ECFpEt+pUUo8jvoxjShGSku+eeJe6XCI/NwVHDrtwpWUw2M3pdCNBML59dRpsaLIXXkvVH5TFL5ZtxrWBHCe2CWpgxIt3/x0wwRnnMQKMyRlz7ZS5eVIKIoZKWpuJkmK8BD1SU/TGHEivXxyXgEPtBLCKBH6xQpO1N8TOeJSjnigkxypgZz1xuJ/Xi9T0ZmX0zjNFInxdFGUMagSOO4KhlQQrNhIE4QF1X+FeIB0K0o3WtMl2LMnz5P2UcO2Gvbtcb15XtZRBXtgHxwCG5yCJrgELeAADB7BM3gFb8aT8WK8Gx/TaMUoZ3bBHxhfPwo/oxQ=</latexit><latexit sha1_base64="5tVhuS8P2B8aqZZvafkD/1pbAFg=">AAACHnicbVDNSsNAGNzUv1r/oh69LBbBU0lE0WPRiweVCqYtNCFsNpt26W4SdzdCCXkSL76KFw+KCJ70bdy2OWjrwMIwMx/ffhOkjEplWd9GZWFxaXmlulpbW9/Y3DK3d9oyyQQmDk5YIroBkoTRmDiKKka6qSCIB4x0guHF2O88ECFpEt+pUUo8jvoxjShGSku+eeJe6XCI/NwVHDrtwpWUw2M3pdCNBML59dRpsaLIXXkvVH5TFL5ZtxrWBHCe2CWpgxIt3/x0wwRnnMQKMyRlz7ZS5eVIKIoZKWpuJkmK8BD1SU/TGHEivXxyXgEPtBLCKBH6xQpO1N8TOeJSjnigkxypgZz1xuJ/Xi9T0ZmX0zjNFInxdFGUMagSOO4KhlQQrNhIE4QF1X+FeIB0K0o3WtMl2LMnz5P2UcO2Gvbtcb15XtZRBXtgHxwCG5yCJrgELeAADB7BM3gFb8aT8WK8Gx/TaMUoZ3bBHxhfPwo/oxQ=</latexit><latexit sha1_base64="5tVhuS8P2B8aqZZvafkD/1pbAFg=">AAACHnicbVDNSsNAGNzUv1r/oh69LBbBU0lE0WPRiweVCqYtNCFsNpt26W4SdzdCCXkSL76KFw+KCJ70bdy2OWjrwMIwMx/ffhOkjEplWd9GZWFxaXmlulpbW9/Y3DK3d9oyyQQmDk5YIroBkoTRmDiKKka6qSCIB4x0guHF2O88ECFpEt+pUUo8jvoxjShGSku+eeJe6XCI/NwVHDrtwpWUw2M3pdCNBML59dRpsaLIXXkvVH5TFL5ZtxrWBHCe2CWpgxIt3/x0wwRnnMQKMyRlz7ZS5eVIKIoZKWpuJkmK8BD1SU/TGHEivXxyXgEPtBLCKBH6xQpO1N8TOeJSjnigkxypgZz1xuJ/Xi9T0ZmX0zjNFInxdFGUMagSOO4KhlQQrNhIE4QF1X+FeIB0K0o3WtMl2LMnz5P2UcO2Gvbtcb15XtZRBXtgHxwCG5yCJrgELeAADB7BM3gFb8aT8WK8Gx/TaMUoZ3bBHxhfPwo/oxQ=</latexit>

⇠ TeV
<latexit sha1_base64="ZOg9wddCovzUXj7P5Q8ywPjXgAQ=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK/YI2ls120i7dTcLuRimh/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEsG1cd1vp7C2vrG5Vdwu7ezu7R+UD49aOk4VwyaLRaw6AdUoeIRNw43ATqKQykBgOxjfzvz2IyrN46hhJgn6kg4jHnJGjZUeeppLkvWUJA1sTfvlilt15yCrxMtJBXLU++Wv3iBmqcTIMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtjahE7Wfzq6fkzCoDEsbKVmTIXP09kVGp9UQGtlNSM9LL3kz8z+umJrz2Mx4lqcGILRaFqSAmJrMIyIArZEZMLKFMcXsrYSOqKDM2qJINwVt+eZW0LqqeW/XuLyu1mzyOIpzAKZyDB1dQgzuoQxMYKHiGV3hznpwX5935WLQWnHzmGP7A+fwBAfWSLQ==</latexit><latexit sha1_base64="ZOg9wddCovzUXj7P5Q8ywPjXgAQ=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK/YI2ls120i7dTcLuRimh/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEsG1cd1vp7C2vrG5Vdwu7ezu7R+UD49aOk4VwyaLRaw6AdUoeIRNw43ATqKQykBgOxjfzvz2IyrN46hhJgn6kg4jHnJGjZUeeppLkvWUJA1sTfvlilt15yCrxMtJBXLU++Wv3iBmqcTIMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtjahE7Wfzq6fkzCoDEsbKVmTIXP09kVGp9UQGtlNSM9LL3kz8z+umJrz2Mx4lqcGILRaFqSAmJrMIyIArZEZMLKFMcXsrYSOqKDM2qJINwVt+eZW0LqqeW/XuLyu1mzyOIpzAKZyDB1dQgzuoQxMYKHiGV3hznpwX5935WLQWnHzmGP7A+fwBAfWSLQ==</latexit><latexit sha1_base64="ZOg9wddCovzUXj7P5Q8ywPjXgAQ=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK/YI2ls120i7dTcLuRimh/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEsG1cd1vp7C2vrG5Vdwu7ezu7R+UD49aOk4VwyaLRaw6AdUoeIRNw43ATqKQykBgOxjfzvz2IyrN46hhJgn6kg4jHnJGjZUeeppLkvWUJA1sTfvlilt15yCrxMtJBXLU++Wv3iBmqcTIMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtjahE7Wfzq6fkzCoDEsbKVmTIXP09kVGp9UQGtlNSM9LL3kz8z+umJrz2Mx4lqcGILRaFqSAmJrMIyIArZEZMLKFMcXsrYSOqKDM2qJINwVt+eZW0LqqeW/XuLyu1mzyOIpzAKZyDB1dQgzuoQxMYKHiGV3hznpwX5935WLQWnHzmGP7A+fwBAfWSLQ==</latexit><latexit sha1_base64="ZOg9wddCovzUXj7P5Q8ywPjXgAQ=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK/YI2ls120i7dTcLuRimh/8OLB0W8+l+8+W/ctjlo64OBx3szzMwLEsG1cd1vp7C2vrG5Vdwu7ezu7R+UD49aOk4VwyaLRaw6AdUoeIRNw43ATqKQykBgOxjfzvz2IyrN46hhJgn6kg4jHnJGjZUeeppLkvWUJA1sTfvlilt15yCrxMtJBXLU++Wv3iBmqcTIMEG17npuYvyMKsOZwGmpl2pMKBvTIXYtjahE7Wfzq6fkzCoDEsbKVmTIXP09kVGp9UQGtlNSM9LL3kz8z+umJrz2Mx4lqcGILRaFqSAmJrMIyIArZEZMLKFMcXsrYSOqKDM2qJINwVt+eZW0LqqeW/XuLyu1mzyOIpzAKZyDB1dQgzuoQxMYKHiGV3hznpwX5935WLQWnHzmGP7A+fwBAfWSLQ==</latexit>

⇠ NE4

(4⇡)2M4
Pl

<latexit sha1_base64="1Kq4OM8lQHD1azV11L9IdEoJ9Xg=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0Wom5KUgi6LIrhRKtgHNGmYTCft0JkkzEyEEvILbvwVNy4UcevOnX/jtM1CWw9cOJxzL/fe48eMSmVZ30ZhZXVtfaO4Wdra3tndM/cP2jJKBCYtHLFIdH0kCaMhaSmqGOnGgiDuM9Lxx5dTv/NAhKRReK8mMXE5GoY0oBgpLXlmxZGUQycQCKe38Kpfz9JK3Ynpab8Gb7zUERw2WaZlzyxbVWsGuEzsnJRBjqZnfjmDCCechAozJGXPtmLlpkgoihnJSk4iSYzwGA1JT9MQcSLddPZRBk+0MoBBJHSFCs7U3xMp4lJOuK87OVIjuehNxf+8XqKCczelYZwoEuL5oiBhUEVwGg8cUEGwYhNNEBZU3wrxCOl0lA6xpEOwF19eJu1a1baq9l293LjI4yiCI3AMKsAGZ6ABrkETtAAGj+AZvII348l4Md6Nj3lrwchnDsEfGJ8/ESWb5A==</latexit><latexit sha1_base64="1Kq4OM8lQHD1azV11L9IdEoJ9Xg=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0Wom5KUgi6LIrhRKtgHNGmYTCft0JkkzEyEEvILbvwVNy4UcevOnX/jtM1CWw9cOJxzL/fe48eMSmVZ30ZhZXVtfaO4Wdra3tndM/cP2jJKBCYtHLFIdH0kCaMhaSmqGOnGgiDuM9Lxx5dTv/NAhKRReK8mMXE5GoY0oBgpLXlmxZGUQycQCKe38Kpfz9JK3Ynpab8Gb7zUERw2WaZlzyxbVWsGuEzsnJRBjqZnfjmDCCechAozJGXPtmLlpkgoihnJSk4iSYzwGA1JT9MQcSLddPZRBk+0MoBBJHSFCs7U3xMp4lJOuK87OVIjuehNxf+8XqKCczelYZwoEuL5oiBhUEVwGg8cUEGwYhNNEBZU3wrxCOl0lA6xpEOwF19eJu1a1baq9l293LjI4yiCI3AMKsAGZ6ABrkETtAAGj+AZvII348l4Md6Nj3lrwchnDsEfGJ8/ESWb5A==</latexit><latexit sha1_base64="1Kq4OM8lQHD1azV11L9IdEoJ9Xg=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0Wom5KUgi6LIrhRKtgHNGmYTCft0JkkzEyEEvILbvwVNy4UcevOnX/jtM1CWw9cOJxzL/fe48eMSmVZ30ZhZXVtfaO4Wdra3tndM/cP2jJKBCYtHLFIdH0kCaMhaSmqGOnGgiDuM9Lxx5dTv/NAhKRReK8mMXE5GoY0oBgpLXlmxZGUQycQCKe38Kpfz9JK3Ynpab8Gb7zUERw2WaZlzyxbVWsGuEzsnJRBjqZnfjmDCCechAozJGXPtmLlpkgoihnJSk4iSYzwGA1JT9MQcSLddPZRBk+0MoBBJHSFCs7U3xMp4lJOuK87OVIjuehNxf+8XqKCczelYZwoEuL5oiBhUEVwGg8cUEGwYhNNEBZU3wrxCOl0lA6xpEOwF19eJu1a1baq9l293LjI4yiCI3AMKsAGZ6ABrkETtAAGj+AZvII348l4Md6Nj3lrwchnDsEfGJ8/ESWb5A==</latexit><latexit sha1_base64="1Kq4OM8lQHD1azV11L9IdEoJ9Xg=">AAACEXicbVDLSsNAFJ3UV62vqEs3g0Wom5KUgi6LIrhRKtgHNGmYTCft0JkkzEyEEvILbvwVNy4UcevOnX/jtM1CWw9cOJxzL/fe48eMSmVZ30ZhZXVtfaO4Wdra3tndM/cP2jJKBCYtHLFIdH0kCaMhaSmqGOnGgiDuM9Lxx5dTv/NAhKRReK8mMXE5GoY0oBgpLXlmxZGUQycQCKe38Kpfz9JK3Ynpab8Gb7zUERw2WaZlzyxbVWsGuEzsnJRBjqZnfjmDCCechAozJGXPtmLlpkgoihnJSk4iSYzwGA1JT9MQcSLddPZRBk+0MoBBJHSFCs7U3xMp4lJOuK87OVIjuehNxf+8XqKCczelYZwoEuL5oiBhUEVwGg8cUEGwYhNNEBZU3wrxCOl0lA6xpEOwF19eJu1a1baq9l293LjI4yiCI3AMKsAGZ6ABrkETtAAGj+AZvII348l4Md6Nj3lrwchnDsEfGJ8/ESWb5A==</latexit>
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<latexit sha1_base64="ZPIvfhyPZHiHiEJZaKLc+BWi9JM=">AAACHXicbVDLSgMxFM3UV62vqks3wSJUxDIjBd0IRTcupFSwD+i0JZPJtKFJZkgyQhn6I278FTcuFHHhRvwb03YW2nogcDjnHm7u8SJGlbbtbyuztLyyupZdz21sbm3v5Hf3GiqMJSZ1HLJQtjykCKOC1DXVjLQiSRD3GGl6w+uJ33wgUtFQ3OtRRDoc9QUNKEbaSL18WUJXUQ5dZjI+6jZgtZvc9txoQMfwEhZTHVaPZ9Zp7USMe/mCXbKngIvESUkBpKj18p+uH+KYE6ExQ0q1HTvSnQRJTTEj45wbKxIhPER90jZUIE5UJ5leN4ZHRvFhEErzhIZT9XciQVypEffMJEd6oOa9ifif1451cNFJqIhiTQSeLQpiBnUIJ1VBn0qCNRsZgrCk5q8QD5BEWJtCc6YEZ/7kRdI4Kzl2ybkrFypXaR1ZcAAOQRE44BxUwA2ogTrA4BE8g1fwZj1ZL9a79TEbzVhpZh/8gfX1AyaKoA4=</latexit><latexit sha1_base64="ZPIvfhyPZHiHiEJZaKLc+BWi9JM=">AAACHXicbVDLSgMxFM3UV62vqks3wSJUxDIjBd0IRTcupFSwD+i0JZPJtKFJZkgyQhn6I278FTcuFHHhRvwb03YW2nogcDjnHm7u8SJGlbbtbyuztLyyupZdz21sbm3v5Hf3GiqMJSZ1HLJQtjykCKOC1DXVjLQiSRD3GGl6w+uJ33wgUtFQ3OtRRDoc9QUNKEbaSL18WUJXUQ5dZjI+6jZgtZvc9txoQMfwEhZTHVaPZ9Zp7USMe/mCXbKngIvESUkBpKj18p+uH+KYE6ExQ0q1HTvSnQRJTTEj45wbKxIhPER90jZUIE5UJ5leN4ZHRvFhEErzhIZT9XciQVypEffMJEd6oOa9ifif1451cNFJqIhiTQSeLQpiBnUIJ1VBn0qCNRsZgrCk5q8QD5BEWJtCc6YEZ/7kRdI4Kzl2ybkrFypXaR1ZcAAOQRE44BxUwA2ogTrA4BE8g1fwZj1ZL9a79TEbzVhpZh/8gfX1AyaKoA4=</latexit><latexit sha1_base64="ZPIvfhyPZHiHiEJZaKLc+BWi9JM=">AAACHXicbVDLSgMxFM3UV62vqks3wSJUxDIjBd0IRTcupFSwD+i0JZPJtKFJZkgyQhn6I278FTcuFHHhRvwb03YW2nogcDjnHm7u8SJGlbbtbyuztLyyupZdz21sbm3v5Hf3GiqMJSZ1HLJQtjykCKOC1DXVjLQiSRD3GGl6w+uJ33wgUtFQ3OtRRDoc9QUNKEbaSL18WUJXUQ5dZjI+6jZgtZvc9txoQMfwEhZTHVaPZ9Zp7USMe/mCXbKngIvESUkBpKj18p+uH+KYE6ExQ0q1HTvSnQRJTTEj45wbKxIhPER90jZUIE5UJ5leN4ZHRvFhEErzhIZT9XciQVypEffMJEd6oOa9ifif1451cNFJqIhiTQSeLQpiBnUIJ1VBn0qCNRsZgrCk5q8QD5BEWJtCc6YEZ/7kRdI4Kzl2ybkrFypXaR1ZcAAOQRE44BxUwA2ogTrA4BE8g1fwZj1ZL9a79TEbzVhpZh/8gfX1AyaKoA4=</latexit><latexit sha1_base64="ZPIvfhyPZHiHiEJZaKLc+BWi9JM=">AAACHXicbVDLSgMxFM3UV62vqks3wSJUxDIjBd0IRTcupFSwD+i0JZPJtKFJZkgyQhn6I278FTcuFHHhRvwb03YW2nogcDjnHm7u8SJGlbbtbyuztLyyupZdz21sbm3v5Hf3GiqMJSZ1HLJQtjykCKOC1DXVjLQiSRD3GGl6w+uJ33wgUtFQ3OtRRDoc9QUNKEbaSL18WUJXUQ5dZjI+6jZgtZvc9txoQMfwEhZTHVaPZ9Zp7USMe/mCXbKngIvESUkBpKj18p+uH+KYE6ExQ0q1HTvSnQRJTTEj45wbKxIhPER90jZUIE5UJ5leN4ZHRvFhEErzhIZT9XciQVypEffMJEd6oOa9ifif1451cNFJqIhiTQSeLQpiBnUIJ1VBn0qCNRsZgrCk5q8QD5BEWJtCc6YEZ/7kRdI4Kzl2ybkrFypXaR1ZcAAOQRE44BxUwA2ogTrA4BE8g1fwZj1ZL9a79TEbzVhpZh/8gfX1AyaKoA4=</latexit>

P � n
<latexit sha1_base64="dD2iUkVro8rNmtN/sWNHOIRt00M=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2k3bpZhN3N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LBTFIMYjqUPOKMGiu1m70hPhLZr9bcujsHWSVeQWpQoNmvfvUGCctilIYJqnXXc1MT5FQZzgROK71MY0rZmA6xa6mkMeogn587JWdWGZAoUbakIXP190ROY60ncWg7Y2pGetmbif953cxE10HOZZoZlGyxKMoEMQmZ/U4GXCEzYmIJZYrbWwkbUUWZsQlVbAje8surpHVR99y6d39Za9wUcZThBE7hHDy4ggbcQRN8YDCGZ3iFNyd1Xpx352PRWnKKmWP4A+fzB9Hgjzc=</latexit><latexit sha1_base64="dD2iUkVro8rNmtN/sWNHOIRt00M=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2k3bpZhN3N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LBTFIMYjqUPOKMGiu1m70hPhLZr9bcujsHWSVeQWpQoNmvfvUGCctilIYJqnXXc1MT5FQZzgROK71MY0rZmA6xa6mkMeogn587JWdWGZAoUbakIXP190ROY60ncWg7Y2pGetmbif953cxE10HOZZoZlGyxKMoEMQmZ/U4GXCEzYmIJZYrbWwkbUUWZsQlVbAje8surpHVR99y6d39Za9wUcZThBE7hHDy4ggbcQRN8YDCGZ3iFNyd1Xpx352PRWnKKmWP4A+fzB9Hgjzc=</latexit><latexit sha1_base64="dD2iUkVro8rNmtN/sWNHOIRt00M=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2k3bpZhN3N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LBTFIMYjqUPOKMGiu1m70hPhLZr9bcujsHWSVeQWpQoNmvfvUGCctilIYJqnXXc1MT5FQZzgROK71MY0rZmA6xa6mkMeogn587JWdWGZAoUbakIXP190ROY60ncWg7Y2pGetmbif953cxE10HOZZoZlGyxKMoEMQmZ/U4GXCEzYmIJZYrbWwkbUUWZsQlVbAje8surpHVR99y6d39Za9wUcZThBE7hHDy4ggbcQRN8YDCGZ3iFNyd1Xpx352PRWnKKmWP4A+fzB9Hgjzc=</latexit><latexit sha1_base64="dD2iUkVro8rNmtN/sWNHOIRt00M=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKpi20oWy2k3bpZhN3N0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genjU0kmmGPosEYnqhFSj4BJ9w43ATqqQxqHAdji+nfntJ1SaJ/LBTFIMYjqUPOKMGiu1m70hPhLZr9bcujsHWSVeQWpQoNmvfvUGCctilIYJqnXXc1MT5FQZzgROK71MY0rZmA6xa6mkMeogn587JWdWGZAoUbakIXP190ROY60ncWg7Y2pGetmbif953cxE10HOZZoZlGyxKMoEMQmZ/U4GXCEzYmIJZYrbWwkbUUWZsQlVbAje8surpHVR99y6d39Za9wUcZThBE7hHDy4ggbcQRN8YDCGZ3iFNyd1Xpx352PRWnKKmWP4A+fzB9Hgjzc=</latexit>
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<latexit sha1_base64="CkiAVl76lcbf9r6zgcjntl9BhJQ="></latexit><latexit sha1_base64="CkiAVl76lcbf9r6zgcjntl9BhJQ="></latexit><latexit sha1_base64="CkiAVl76lcbf9r6zgcjntl9BhJQ="></latexit><latexit sha1_base64="CkiAVl76lcbf9r6zgcjntl9BhJQ="></latexit>



PARAMETRICS  
OF FREEZE-IN

mDM $ ⇤UV
<latexit sha1_base64="M2ged0wAcW1aPKsC2VRvwkK98ys=">AAACFHicbVDLSgMxFM3UV62vUZdugkUQhDIjgi6LunChUME+oDOUTJppQ5OZIbmjlKEf4cZfceNCEbcu3Pk3pu0stPVA4HDOuUnuCRLBNTjOt1VYWFxaXimultbWNza37O2dho5TRVmdxiJWrYBoJnjE6sBBsFaiGJGBYM1gcDH2m/dMaR5HdzBMmC9JL+IhpwSM1LGPZCfzlMSXNyPsCRaC4r0+EKXiB+xdm3u6ZBqoN0Ydu+xUnAnwPHFzUkY5ah37y+vGNJUsAiqI1m3XScDPiAJOBRuVvFSzhNAB6bG2oRGRTPvZZKkRPjBKF4exMicCPFF/T2REaj2UgUlKAn09643F/7x2CuGZn/EoSYFFdPpQmAoMMR43hLtcMQpiaAihipu/YtonilAwPZZMCe7syvOkcVxxnYp7e1Kunud1FNEe2keHyEWnqIquUA3VEUWP6Bm9ojfryXqx3q2PabRg5TO76A+szx+t3p6T</latexit><latexit sha1_base64="M2ged0wAcW1aPKsC2VRvwkK98ys=">AAACFHicbVDLSgMxFM3UV62vUZdugkUQhDIjgi6LunChUME+oDOUTJppQ5OZIbmjlKEf4cZfceNCEbcu3Pk3pu0stPVA4HDOuUnuCRLBNTjOt1VYWFxaXimultbWNza37O2dho5TRVmdxiJWrYBoJnjE6sBBsFaiGJGBYM1gcDH2m/dMaR5HdzBMmC9JL+IhpwSM1LGPZCfzlMSXNyPsCRaC4r0+EKXiB+xdm3u6ZBqoN0Ydu+xUnAnwPHFzUkY5ah37y+vGNJUsAiqI1m3XScDPiAJOBRuVvFSzhNAB6bG2oRGRTPvZZKkRPjBKF4exMicCPFF/T2REaj2UgUlKAn09643F/7x2CuGZn/EoSYFFdPpQmAoMMR43hLtcMQpiaAihipu/YtonilAwPZZMCe7syvOkcVxxnYp7e1Kunud1FNEe2keHyEWnqIquUA3VEUWP6Bm9ojfryXqx3q2PabRg5TO76A+szx+t3p6T</latexit><latexit sha1_base64="M2ged0wAcW1aPKsC2VRvwkK98ys=">AAACFHicbVDLSgMxFM3UV62vUZdugkUQhDIjgi6LunChUME+oDOUTJppQ5OZIbmjlKEf4cZfceNCEbcu3Pk3pu0stPVA4HDOuUnuCRLBNTjOt1VYWFxaXimultbWNza37O2dho5TRVmdxiJWrYBoJnjE6sBBsFaiGJGBYM1gcDH2m/dMaR5HdzBMmC9JL+IhpwSM1LGPZCfzlMSXNyPsCRaC4r0+EKXiB+xdm3u6ZBqoN0Ydu+xUnAnwPHFzUkY5ah37y+vGNJUsAiqI1m3XScDPiAJOBRuVvFSzhNAB6bG2oRGRTPvZZKkRPjBKF4exMicCPFF/T2REaj2UgUlKAn09643F/7x2CuGZn/EoSYFFdPpQmAoMMR43hLtcMQpiaAihipu/YtonilAwPZZMCe7syvOkcVxxnYp7e1Kunud1FNEe2keHyEWnqIquUA3VEUWP6Bm9ojfryXqx3q2PabRg5TO76A+szx+t3p6T</latexit><latexit sha1_base64="M2ged0wAcW1aPKsC2VRvwkK98ys=">AAACFHicbVDLSgMxFM3UV62vUZdugkUQhDIjgi6LunChUME+oDOUTJppQ5OZIbmjlKEf4cZfceNCEbcu3Pk3pu0stPVA4HDOuUnuCRLBNTjOt1VYWFxaXimultbWNza37O2dho5TRVmdxiJWrYBoJnjE6sBBsFaiGJGBYM1gcDH2m/dMaR5HdzBMmC9JL+IhpwSM1LGPZCfzlMSXNyPsCRaC4r0+EKXiB+xdm3u6ZBqoN0Ydu+xUnAnwPHFzUkY5ah37y+vGNJUsAiqI1m3XScDPiAJOBRuVvFSzhNAB6bG2oRGRTPvZZKkRPjBKF4exMicCPFF/T2REaj2UgUlKAn09643F/7x2CuGZn/EoSYFFdPpQmAoMMR43hLtcMQpiaAihipu/YtonilAwPZZMCe7syvOkcVxxnYp7e1Kunud1FNEe2keHyEWnqIquUA3VEUWP6Bm9ojfryXqx3q2PabRg5TO76A+szx+t3p6T</latexit>

dYDM

dt
⇡ �YSM

<latexit sha1_base64="OjER5/a2qmRZKHguGypOObELtMw=">AAACGnicbVDLSsNAFJ34rPVVdelmsAiuSiKCLosKuilUtA9pSrmZTNqhM0mYmYgl5Dvc+CtuXCjiTtz4N04fgrYeuHA4517uvceLOVPatr+sufmFxaXl3Ep+dW19Y7OwtV1XUSIJrZGIR7LpgaKchbSmmea0GUsKwuO04fXPhn7jjkrFovBGD2LaFtANWcAIaCN1Co4bSCCpj287qSsFPq9kWerrDLsQxzK6x+4FCAE/9nUl6xSKdskeAc8SZ0KKaIJqp/Dh+hFJBA014aBUy7Fj3U5BakY4zfJuomgMpA9d2jI0BEFVOx29luF9o/g4iKSpUOOR+nsiBaHUQHimU4DuqWlvKP7ntRIdnLRTFsaJpiEZLwoSjnWEhzlhn0lKNB8YAkQycysmPTBZaZNm3oTgTL88S+qHJccuOVdHxfLpJI4c2kV76AA56BiV0SWqohoi6AE9oRf0aj1az9ab9T5unbMmMzvoD6zPb9NKoLU=</latexit><latexit sha1_base64="OjER5/a2qmRZKHguGypOObELtMw=">AAACGnicbVDLSsNAFJ34rPVVdelmsAiuSiKCLosKuilUtA9pSrmZTNqhM0mYmYgl5Dvc+CtuXCjiTtz4N04fgrYeuHA4517uvceLOVPatr+sufmFxaXl3Ep+dW19Y7OwtV1XUSIJrZGIR7LpgaKchbSmmea0GUsKwuO04fXPhn7jjkrFovBGD2LaFtANWcAIaCN1Co4bSCCpj287qSsFPq9kWerrDLsQxzK6x+4FCAE/9nUl6xSKdskeAc8SZ0KKaIJqp/Dh+hFJBA014aBUy7Fj3U5BakY4zfJuomgMpA9d2jI0BEFVOx29luF9o/g4iKSpUOOR+nsiBaHUQHimU4DuqWlvKP7ntRIdnLRTFsaJpiEZLwoSjnWEhzlhn0lKNB8YAkQycysmPTBZaZNm3oTgTL88S+qHJccuOVdHxfLpJI4c2kV76AA56BiV0SWqohoi6AE9oRf0aj1az9ab9T5unbMmMzvoD6zPb9NKoLU=</latexit><latexit sha1_base64="OjER5/a2qmRZKHguGypOObELtMw=">AAACGnicbVDLSsNAFJ34rPVVdelmsAiuSiKCLosKuilUtA9pSrmZTNqhM0mYmYgl5Dvc+CtuXCjiTtz4N04fgrYeuHA4517uvceLOVPatr+sufmFxaXl3Ep+dW19Y7OwtV1XUSIJrZGIR7LpgaKchbSmmea0GUsKwuO04fXPhn7jjkrFovBGD2LaFtANWcAIaCN1Co4bSCCpj287qSsFPq9kWerrDLsQxzK6x+4FCAE/9nUl6xSKdskeAc8SZ0KKaIJqp/Dh+hFJBA014aBUy7Fj3U5BakY4zfJuomgMpA9d2jI0BEFVOx29luF9o/g4iKSpUOOR+nsiBaHUQHimU4DuqWlvKP7ntRIdnLRTFsaJpiEZLwoSjnWEhzlhn0lKNB8YAkQycysmPTBZaZNm3oTgTL88S+qHJccuOVdHxfLpJI4c2kV76AA56BiV0SWqohoi6AE9oRf0aj1az9ab9T5unbMmMzvoD6zPb9NKoLU=</latexit><latexit sha1_base64="OjER5/a2qmRZKHguGypOObELtMw=">AAACGnicbVDLSsNAFJ34rPVVdelmsAiuSiKCLosKuilUtA9pSrmZTNqhM0mYmYgl5Dvc+CtuXCjiTtz4N04fgrYeuHA4517uvceLOVPatr+sufmFxaXl3Ep+dW19Y7OwtV1XUSIJrZGIR7LpgaKchbSmmea0GUsKwuO04fXPhn7jjkrFovBGD2LaFtANWcAIaCN1Co4bSCCpj287qSsFPq9kWerrDLsQxzK6x+4FCAE/9nUl6xSKdskeAc8SZ0KKaIJqp/Dh+hFJBA014aBUy7Fj3U5BakY4zfJuomgMpA9d2jI0BEFVOx29luF9o/g4iKSpUOOR+nsiBaHUQHimU4DuqWlvKP7ntRIdnLRTFsaJpiEZLwoSjnWEhzlhn0lKNB8YAkQycysmPTBZaZNm3oTgTL88S+qHJccuOVdHxfLpJI4c2kV76AA56BiV0SWqohoi6AE9oRf0aj1az9ab9T5unbMmMzvoD6zPb9NKoLU=</latexit>

� ⌘ �(SM ! DM DM)
<latexit sha1_base64="EmsMKr59J+fXpBvGLIYqI+YAyIE=">AAACHXicbZBNS8MwGMfT+TbnW9Wjl+AQ5mW0MlDwMlTQizDRvcBaRpqlW1jS1iQdjLIv4sWv4sWDIh68iN/GrKugmw8Efvk/z0Py/3sRo1JZ1peRW1hcWl7JrxbW1jc2t8ztnYYMY4FJHYcsFC0PScJoQOqKKkZakSCIe4w0vcH5pN8cEiFpGNypUURcjnoB9SlGSksds+JcIs4RdMh9TIdweisljuDw9nrsqBCmfKH59IcOO2bRKltpwXmwMyiCrGod88PphjjmJFCYISnbthUpN0FCUczIuODEkkQID1CPtDUGiBPpJqm7MTzQShf6odAnUDBVf28kiEs54p6e5Ej15WxvIv7Xa8fKP3ETGkSxIgGePuTHDGrTk6hglwqCFRtpQFhQ/VeI+0ggrHSgBR2CPWt5HhpHZdsq2zeVYvUsiyMP9sA+KAEbHIMquAI1UAcYPIAn8AJejUfj2Xgz3qejOSPb2QV/yvj8Bp5qoPk=</latexit><latexit sha1_base64="EmsMKr59J+fXpBvGLIYqI+YAyIE=">AAACHXicbZBNS8MwGMfT+TbnW9Wjl+AQ5mW0MlDwMlTQizDRvcBaRpqlW1jS1iQdjLIv4sWv4sWDIh68iN/GrKugmw8Efvk/z0Py/3sRo1JZ1peRW1hcWl7JrxbW1jc2t8ztnYYMY4FJHYcsFC0PScJoQOqKKkZakSCIe4w0vcH5pN8cEiFpGNypUURcjnoB9SlGSksds+JcIs4RdMh9TIdweisljuDw9nrsqBCmfKH59IcOO2bRKltpwXmwMyiCrGod88PphjjmJFCYISnbthUpN0FCUczIuODEkkQID1CPtDUGiBPpJqm7MTzQShf6odAnUDBVf28kiEs54p6e5Ej15WxvIv7Xa8fKP3ETGkSxIgGePuTHDGrTk6hglwqCFRtpQFhQ/VeI+0ggrHSgBR2CPWt5HhpHZdsq2zeVYvUsiyMP9sA+KAEbHIMquAI1UAcYPIAn8AJejUfj2Xgz3qejOSPb2QV/yvj8Bp5qoPk=</latexit><latexit sha1_base64="EmsMKr59J+fXpBvGLIYqI+YAyIE=">AAACHXicbZBNS8MwGMfT+TbnW9Wjl+AQ5mW0MlDwMlTQizDRvcBaRpqlW1jS1iQdjLIv4sWv4sWDIh68iN/GrKugmw8Efvk/z0Py/3sRo1JZ1peRW1hcWl7JrxbW1jc2t8ztnYYMY4FJHYcsFC0PScJoQOqKKkZakSCIe4w0vcH5pN8cEiFpGNypUURcjnoB9SlGSksds+JcIs4RdMh9TIdweisljuDw9nrsqBCmfKH59IcOO2bRKltpwXmwMyiCrGod88PphjjmJFCYISnbthUpN0FCUczIuODEkkQID1CPtDUGiBPpJqm7MTzQShf6odAnUDBVf28kiEs54p6e5Ej15WxvIv7Xa8fKP3ETGkSxIgGePuTHDGrTk6hglwqCFRtpQFhQ/VeI+0ggrHSgBR2CPWt5HhpHZdsq2zeVYvUsiyMP9sA+KAEbHIMquAI1UAcYPIAn8AJejUfj2Xgz3qejOSPb2QV/yvj8Bp5qoPk=</latexit><latexit sha1_base64="EmsMKr59J+fXpBvGLIYqI+YAyIE=">AAACHXicbZBNS8MwGMfT+TbnW9Wjl+AQ5mW0MlDwMlTQizDRvcBaRpqlW1jS1iQdjLIv4sWv4sWDIh68iN/GrKugmw8Efvk/z0Py/3sRo1JZ1peRW1hcWl7JrxbW1jc2t8ztnYYMY4FJHYcsFC0PScJoQOqKKkZakSCIe4w0vcH5pN8cEiFpGNypUURcjnoB9SlGSksds+JcIs4RdMh9TIdweisljuDw9nrsqBCmfKH59IcOO2bRKltpwXmwMyiCrGod88PphjjmJFCYISnbthUpN0FCUczIuODEkkQID1CPtDUGiBPpJqm7MTzQShf6odAnUDBVf28kiEs54p6e5Ej15WxvIv7Xa8fKP3ETGkSxIgGePuTHDGrTk6hglwqCFRtpQFhQ/VeI+0ggrHSgBR2CPWt5HhpHZdsq2zeVYvUsiyMP9sA+KAEbHIMquAI1UAcYPIAn8AJejUfj2Xgz3qejOSPb2QV/yvj8Bp5qoPk=</latexit>

YDM ⇡ �YSM

H(mSM)
⇡ �

2 MPl

mSM
<latexit sha1_base64="wCvi9hGH7V6XQo+0K+dG6KSRn4I="></latexit><latexit sha1_base64="wCvi9hGH7V6XQo+0K+dG6KSRn4I="></latexit><latexit sha1_base64="wCvi9hGH7V6XQo+0K+dG6KSRn4I="></latexit><latexit sha1_base64="wCvi9hGH7V6XQo+0K+dG6KSRn4I="></latexit>

� ⇠ v

MPl

r
mSM

mDM
<latexit sha1_base64="G34iLaYNO+cCbEU52Wg7ansDFB8="></latexit><latexit sha1_base64="G34iLaYNO+cCbEU52Wg7ansDFB8="></latexit><latexit sha1_base64="G34iLaYNO+cCbEU52Wg7ansDFB8="></latexit><latexit sha1_base64="G34iLaYNO+cCbEU52Wg7ansDFB8="></latexit>

mDMYDM =
⇢DM

s0
⇡ TEQ ⇠ v2

MPl
<latexit sha1_base64="Ah/asr2IOCn8ctA4Smqtv5n0ndw=">AAACRnicbVDPSyMxGP2mu65u1bWux72ELYKnMiOCXgTxB+xFqGBbl844ZNKMDU0mQ5IRy5C/zotnb/snePGgyF437ZSya/dB4OW97/ElL8k508b3f3m1Dx+XPi2vfK6vrq1/2Whsfu1qWShCO0Ryqa4SrClnGe0YZji9yhXFIuG0l4xOJn7vlirNZHZpxjmNBL7JWMoINk6KG5GIy1AJdHpu0c85PQxThYm7DeVcs6WOfRviPF fyDl1W+tmFRaFmAlWB2+tdW55XVptbGzeafsufAi2SYEaaMEM7bjyGA0kKQTNDONa6H/i5iUqsDCOc2npYaJpjMsI3tO9ohgXVUTmtwaJtpwxQKpU7mUFT9e9EiYXWY5G4SYHNUL/3JuL/vH5h0oOoZFleGJqRalFacGQkmnSKBkxRYvjYEUwUc29FZIhdIcY1X3clBO+/vEi6u63AbwUXe82j41kdK/ANvsMOBLAPR/AD2tABAvfwBC/w6j14z96b97sarXmzzBb8gxr8Aejdsgk=</latexit><latexit sha1_base64="Ah/asr2IOCn8ctA4Smqtv5n0ndw=">AAACRnicbVDPSyMxGP2mu65u1bWux72ELYKnMiOCXgTxB+xFqGBbl844ZNKMDU0mQ5IRy5C/zotnb/snePGgyF437ZSya/dB4OW97/ElL8k508b3f3m1Dx+XPi2vfK6vrq1/2Whsfu1qWShCO0Ryqa4SrClnGe0YZji9yhXFIuG0l4xOJn7vlirNZHZpxjmNBL7JWMoINk6KG5GIy1AJdHpu0c85PQxThYm7DeVcs6WOfRviPF fyDl1W+tmFRaFmAlWB2+tdW55XVptbGzeafsufAi2SYEaaMEM7bjyGA0kKQTNDONa6H/i5iUqsDCOc2npYaJpjMsI3tO9ohgXVUTmtwaJtpwxQKpU7mUFT9e9EiYXWY5G4SYHNUL/3JuL/vH5h0oOoZFleGJqRalFacGQkmnSKBkxRYvjYEUwUc29FZIhdIcY1X3clBO+/vEi6u63AbwUXe82j41kdK/ANvsMOBLAPR/AD2tABAvfwBC/w6j14z96b97sarXmzzBb8gxr8Aejdsgk=</latexit><latexit sha1_base64="Ah/asr2IOCn8ctA4Smqtv5n0ndw=">AAACRnicbVDPSyMxGP2mu65u1bWux72ELYKnMiOCXgTxB+xFqGBbl844ZNKMDU0mQ5IRy5C/zotnb/snePGgyF437ZSya/dB4OW97/ElL8k508b3f3m1Dx+XPi2vfK6vrq1/2Whsfu1qWShCO0Ryqa4SrClnGe0YZji9yhXFIuG0l4xOJn7vlirNZHZpxjmNBL7JWMoINk6KG5GIy1AJdHpu0c85PQxThYm7DeVcs6WOfRviPF fyDl1W+tmFRaFmAlWB2+tdW55XVptbGzeafsufAi2SYEaaMEM7bjyGA0kKQTNDONa6H/i5iUqsDCOc2npYaJpjMsI3tO9ohgXVUTmtwaJtpwxQKpU7mUFT9e9EiYXWY5G4SYHNUL/3JuL/vH5h0oOoZFleGJqRalFacGQkmnSKBkxRYvjYEUwUc29FZIhdIcY1X3clBO+/vEi6u63AbwUXe82j41kdK/ANvsMOBLAPR/AD2tABAvfwBC/w6j14z96b97sarXmzzBb8gxr8Aejdsgk=</latexit><latexit sha1_base64="Ah/asr2IOCn8ctA4Smqtv5n0ndw=">AAACRnicbVDPSyMxGP2mu65u1bWux72ELYKnMiOCXgTxB+xFqGBbl844ZNKMDU0mQ5IRy5C/zotnb/snePGgyF437ZSya/dB4OW97/ElL8k508b3f3m1Dx+XPi2vfK6vrq1/2Whsfu1qWShCO0Ryqa4SrClnGe0YZji9yhXFIuG0l4xOJn7vlirNZHZpxjmNBL7JWMoINk6KG5GIy1AJdHpu0c85PQxThYm7DeVcs6WOfRviPF fyDl1W+tmFRaFmAlWB2+tdW55XVptbGzeafsufAi2SYEaaMEM7bjyGA0kKQTNDONa6H/i5iUqsDCOc2npYaJpjMsI3tO9ohgXVUTmtwaJtpwxQKpU7mUFT9e9EiYXWY5G4SYHNUL/3JuL/vH5h0oOoZFleGJqRalFacGQkmnSKBkxRYvjYEUwUc29FZIhdIcY1X3clBO+/vEi6u63AbwUXe82j41kdK/ANvsMOBLAPR/AD2tABAvfwBC/w6j14z96b97sarXmzzBb8gxr8Aejdsgk=</latexit>
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⇤UV < TeV
<latexit sha1_base64="QCyrUdWX8FFBAFpjge1qAT/RNDM=">AAACB3icdVC7SgNBFJ31GeMrainIYBCswq4IJmARtLGwiJBsAtkQZic3yZDZBzN3xbCks/FXbCwUsfUX7PwbJw8hih4YOJxzLnfu8WMpNNr2p7WwuLS8sppZy65vbG5t53Z2XR0likONRzJSDZ9pkCKEGgqU0IgVsMCXUPcHl2O/fgtKiyis4jCGVsB6oegKztBI7dyBd23CHdb2EO4wrbkjek6nvAruqJ3L2wV7AjpHSqWiUyxRZ6bkyQyVdu7D60Q8CSBELpnWTceOsZUyhYJLGGW9REPM+ID1oGloyALQrXRyx4geGaVDu5EyL0Q6UecnUhZoPQx8kwwY9vVvbyz+5TUT7BZbqQjjBCHk00XdRFKM6LgU2hEKOMqhIYwrYf5KeZ8pxtFUlzUlfF9K/yfuScGxC87Nab58MasjQ/bJITkmDjkjZXJFKqRGOLknj+SZvFgP1pP1ar1NowvWbGaP/ID1/gUB0Zln</latexit><latexit sha1_base64="QCyrUdWX8FFBAFpjge1qAT/RNDM=">AAACB3icdVC7SgNBFJ31GeMrainIYBCswq4IJmARtLGwiJBsAtkQZic3yZDZBzN3xbCks/FXbCwUsfUX7PwbJw8hih4YOJxzLnfu8WMpNNr2p7WwuLS8sppZy65vbG5t53Z2XR0likONRzJSDZ9pkCKEGgqU0IgVsMCXUPcHl2O/fgtKiyis4jCGVsB6oegKztBI7dyBd23CHdb2EO4wrbkjek6nvAruqJ3L2wV7AjpHSqWiUyxRZ6bkyQyVdu7D60Q8CSBELpnWTceOsZUyhYJLGGW9REPM+ID1oGloyALQrXRyx4geGaVDu5EyL0Q6UecnUhZoPQx8kwwY9vVvbyz+5TUT7BZbqQjjBCHk00XdRFKM6LgU2hEKOMqhIYwrYf5KeZ8pxtFUlzUlfF9K/yfuScGxC87Nab58MasjQ/bJITkmDjkjZXJFKqRGOLknj+SZvFgP1pP1ar1NowvWbGaP/ID1/gUB0Zln</latexit><latexit sha1_base64="QCyrUdWX8FFBAFpjge1qAT/RNDM=">AAACB3icdVC7SgNBFJ31GeMrainIYBCswq4IJmARtLGwiJBsAtkQZic3yZDZBzN3xbCks/FXbCwUsfUX7PwbJw8hih4YOJxzLnfu8WMpNNr2p7WwuLS8sppZy65vbG5t53Z2XR0likONRzJSDZ9pkCKEGgqU0IgVsMCXUPcHl2O/fgtKiyis4jCGVsB6oegKztBI7dyBd23CHdb2EO4wrbkjek6nvAruqJ3L2wV7AjpHSqWiUyxRZ6bkyQyVdu7D60Q8CSBELpnWTceOsZUyhYJLGGW9REPM+ID1oGloyALQrXRyx4geGaVDu5EyL0Q6UecnUhZoPQx8kwwY9vVvbyz+5TUT7BZbqQjjBCHk00XdRFKM6LgU2hEKOMqhIYwrYf5KeZ8pxtFUlzUlfF9K/yfuScGxC87Nab58MasjQ/bJITkmDjkjZXJFKqRGOLknj+SZvFgP1pP1ar1NowvWbGaP/ID1/gUB0Zln</latexit><latexit sha1_base64="QCyrUdWX8FFBAFpjge1qAT/RNDM=">AAACB3icdVC7SgNBFJ31GeMrainIYBCswq4IJmARtLGwiJBsAtkQZic3yZDZBzN3xbCks/FXbCwUsfUX7PwbJw8hih4YOJxzLnfu8WMpNNr2p7WwuLS8sppZy65vbG5t53Z2XR0likONRzJSDZ9pkCKEGgqU0IgVsMCXUPcHl2O/fgtKiyis4jCGVsB6oegKztBI7dyBd23CHdb2EO4wrbkjek6nvAruqJ3L2wV7AjpHSqWiUyxRZ6bkyQyVdu7D60Q8CSBELpnWTceOsZUyhYJLGGW9REPM+ID1oGloyALQrXRyx4geGaVDu5EyL0Q6UecnUhZoPQx8kwwY9vVvbyz+5TUT7BZbqQjjBCHk00XdRFKM6LgU2hEKOMqhIYwrYf5KeZ8pxtFUlzUlfF9K/yfuScGxC87Nab58MasjQ/bJITkmDjkjZXJFKqRGOLknj+SZvFgP1pP1ar1NowvWbGaP/ID1/gUB0Zln</latexit>

1
M
p
c

<latexit sha1_base64="HdppDxuNSnwZbmeXDVBHprpQWpI=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFZJSa7srunEjVLAPaEKZTCft0MmDmRuxhP6GGxeKuPVn3Pk3TtoIKnrgwuGce7n3Hi8WXIFlfRiFldW19Y3iZmlre2d3r7x/0FVRIinr0EhEsu8RxQQPWQc4CNaPJSOBJ1jPm15mfu+OScWj8BZmMXMDMg65zykBLTm2A+weUnwd0/mwXLHMZuOsZtexZVoLZKRab1Zr2M6VCsrRHpbfnVFEk4CFQAVRamBbMbgpkcCpYPOSkygWEzolYzbQNCQBU266uHmOT7Qywn4kdYWAF+r3iZQESs0CT3cGBCbqt5eJf3mDBPyGm/IwToCFdLnITwSGCGcB4BGXjIKYaUKo5PpWTCdEEgo6ppIO4etT/D/pVk3bMu2bWqV1kcdRREfoGJ0iG52jFrpCbdRBFMXoAT2hZyMxHo0X43XZWjDymUP0A8bbJxGvkbQ=</latexit><latexit sha1_base64="HdppDxuNSnwZbmeXDVBHprpQWpI=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFZJSa7srunEjVLAPaEKZTCft0MmDmRuxhP6GGxeKuPVn3Pk3TtoIKnrgwuGce7n3Hi8WXIFlfRiFldW19Y3iZmlre2d3r7x/0FVRIinr0EhEsu8RxQQPWQc4CNaPJSOBJ1jPm15mfu+OScWj8BZmMXMDMg65zykBLTm2A+weUnwd0/mwXLHMZuOsZtexZVoLZKRab1Zr2M6VCsrRHpbfnVFEk4CFQAVRamBbMbgpkcCpYPOSkygWEzolYzbQNCQBU266uHmOT7Qywn4kdYWAF+r3iZQESs0CT3cGBCbqt5eJf3mDBPyGm/IwToCFdLnITwSGCGcB4BGXjIKYaUKo5PpWTCdEEgo6ppIO4etT/D/pVk3bMu2bWqV1kcdRREfoGJ0iG52jFrpCbdRBFMXoAT2hZyMxHo0X43XZWjDymUP0A8bbJxGvkbQ=</latexit><latexit sha1_base64="HdppDxuNSnwZbmeXDVBHprpQWpI=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFZJSa7srunEjVLAPaEKZTCft0MmDmRuxhP6GGxeKuPVn3Pk3TtoIKnrgwuGce7n3Hi8WXIFlfRiFldW19Y3iZmlre2d3r7x/0FVRIinr0EhEsu8RxQQPWQc4CNaPJSOBJ1jPm15mfu+OScWj8BZmMXMDMg65zykBLTm2A+weUnwd0/mwXLHMZuOsZtexZVoLZKRab1Zr2M6VCsrRHpbfnVFEk4CFQAVRamBbMbgpkcCpYPOSkygWEzolYzbQNCQBU266uHmOT7Qywn4kdYWAF+r3iZQESs0CT3cGBCbqt5eJf3mDBPyGm/IwToCFdLnITwSGCGcB4BGXjIKYaUKo5PpWTCdEEgo6ppIO4etT/D/pVk3bMu2bWqV1kcdRREfoGJ0iG52jFrpCbdRBFMXoAT2hZyMxHo0X43XZWjDymUP0A8bbJxGvkbQ=</latexit><latexit sha1_base64="HdppDxuNSnwZbmeXDVBHprpQWpI=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFZJSa7srunEjVLAPaEKZTCft0MmDmRuxhP6GGxeKuPVn3Pk3TtoIKnrgwuGce7n3Hi8WXIFlfRiFldW19Y3iZmlre2d3r7x/0FVRIinr0EhEsu8RxQQPWQc4CNaPJSOBJ1jPm15mfu+OScWj8BZmMXMDMg65zykBLTm2A+weUnwd0/mwXLHMZuOsZtexZVoLZKRab1Zr2M6VCsrRHpbfnVFEk4CFQAVRamBbMbgpkcCpYPOSkygWEzolYzbQNCQBU266uHmOT7Qywn4kdYWAF+r3iZQESs0CT3cGBCbqt5eJf3mDBPyGm/IwToCFdLnITwSGCGcB4BGXjIKYaUKo5PpWTCdEEgo6ppIO4etT/D/pVk3bMu2bWqV1kcdRREfoGJ0iG52jFrpCbdRBFMXoAT2hZyMxHo0X43XZWjDymUP0A8bbJxGvkbQ=</latexit>
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M
p
c

<latexit sha1_base64="D19aqIOEQGHNo6ghf3pW6YGTVVY=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoPgadkNMSa3oBcvQgTzgGQNs5PZZMjsg5leNSz5Dy8eFPHqv3jzb5xNVlDRgoaiqpvuLjcSXIFlfRi5peWV1bX8emFjc2t7p7i711ZhLClr0VCEsusSxQQPWAs4CNaNJCO+K1jHnZynfueWScXD4BqmEXN8Mgq4xykBLd1Ypt0Hdg8JvozobFAsWWa9dlKxq9gyrTlSUq7WyxVsZ0oJZWgOiu/9YUhjnwVABVGqZ1sROAmRwKlgs0I/ViwidEJGrKdpQHymnGR+9QwfaWWIvVDqCgDP1e8TCfGVmvqu7vQJjNVvLxX/8noxeDUn4UEUAwvoYpEXCwwhTiPAQy4ZBTHVhFDJ9a2YjokkFHRQBR3C16f4f9Ium7YO76pSapxlceTRATpEx8hGp6iBLlATtRBFEj2gJ/Rs3BmPxovxumjNGdnMPvoB4+0T7rWSJg==</latexit><latexit sha1_base64="D19aqIOEQGHNo6ghf3pW6YGTVVY=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoPgadkNMSa3oBcvQgTzgGQNs5PZZMjsg5leNSz5Dy8eFPHqv3jzb5xNVlDRgoaiqpvuLjcSXIFlfRi5peWV1bX8emFjc2t7p7i711ZhLClr0VCEsusSxQQPWAs4CNaNJCO+K1jHnZynfueWScXD4BqmEXN8Mgq4xykBLd1Ypt0Hdg8JvozobFAsWWa9dlKxq9gyrTlSUq7WyxVsZ0oJZWgOiu/9YUhjnwVABVGqZ1sROAmRwKlgs0I/ViwidEJGrKdpQHymnGR+9QwfaWWIvVDqCgDP1e8TCfGVmvqu7vQJjNVvLxX/8noxeDUn4UEUAwvoYpEXCwwhTiPAQy4ZBTHVhFDJ9a2YjokkFHRQBR3C16f4f9Ium7YO76pSapxlceTRATpEx8hGp6iBLlATtRBFEj2gJ/Rs3BmPxovxumjNGdnMPvoB4+0T7rWSJg==</latexit><latexit sha1_base64="D19aqIOEQGHNo6ghf3pW6YGTVVY=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoPgadkNMSa3oBcvQgTzgGQNs5PZZMjsg5leNSz5Dy8eFPHqv3jzb5xNVlDRgoaiqpvuLjcSXIFlfRi5peWV1bX8emFjc2t7p7i711ZhLClr0VCEsusSxQQPWAs4CNaNJCO+K1jHnZynfueWScXD4BqmEXN8Mgq4xykBLd1Ypt0Hdg8JvozobFAsWWa9dlKxq9gyrTlSUq7WyxVsZ0oJZWgOiu/9YUhjnwVABVGqZ1sROAmRwKlgs0I/ViwidEJGrKdpQHymnGR+9QwfaWWIvVDqCgDP1e8TCfGVmvqu7vQJjNVvLxX/8noxeDUn4UEUAwvoYpEXCwwhTiPAQy4ZBTHVhFDJ9a2YjokkFHRQBR3C16f4f9Ium7YO76pSapxlceTRATpEx8hGp6iBLlATtRBFEj2gJ/Rs3BmPxovxumjNGdnMPvoB4+0T7rWSJg==</latexit><latexit sha1_base64="D19aqIOEQGHNo6ghf3pW6YGTVVY=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoPgadkNMSa3oBcvQgTzgGQNs5PZZMjsg5leNSz5Dy8eFPHqv3jzb5xNVlDRgoaiqpvuLjcSXIFlfRi5peWV1bX8emFjc2t7p7i711ZhLClr0VCEsusSxQQPWAs4CNaNJCO+K1jHnZynfueWScXD4BqmEXN8Mgq4xykBLd1Ypt0Hdg8JvozobFAsWWa9dlKxq9gyrTlSUq7WyxVsZ0oJZWgOiu/9YUhjnwVABVGqZ1sROAmRwKlgs0I/ViwidEJGrKdpQHymnGR+9QwfaWWIvVDqCgDP1e8TCfGVmvqu7vQJjNVvLxX/8noxeDUn4UEUAwvoYpEXCwwhTiPAQy4ZBTHVhFDJ9a2YjokkFHRQBR3C16f4f9Ium7YO76pSapxlceTRATpEx8hGp6iBLlATtRBFEj2gJ/Rs3BmPxovxumjNGdnMPvoB4+0T7rWSJg==</latexit> 0.
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c

<latexit sha1_base64="zzheJ27r+sXx5Fc8tYn/S16zylE=">AAAB+HicdVDLSgNBEJyNrxgfWfXoZTAInpbdEGNyC3rxIkQwD0iWMDuZJENmH8z0inHJl3jxoIhXP8Wbf+NssoKKFjQUVd10d3mR4Aps+8PIrayurW/kNwtb2zu7RXNvv63CWFLWoqEIZdcjigkesBZwEKwbSUZ8T7CON71I/c4tk4qHwQ3MIub6ZBzwEacEtDQwi7ZlV/vA7iDBVxGdD8ySbdVrpxWnirW1QErK1Xq5gp1MKaEMzYH53h+GNPZZAFQQpXqOHYGbEAmcCjYv9GPFIkKnZMx6mgbEZ8pNFofP8bFWhngUSl0B4IX6fSIhvlIz39OdPoGJ+u2l4l9eL4ZRzU14EMXAArpcNIoFhhCnKeAhl4yCmGlCqOT6VkwnRBIKOquCDuHrU/w/aZctx7ac60qpcZ7FkUeH6AidIAedoQa6RE3UQhTF6AE9oWfj3ng0XozXZWvOyGYO0A8Yb5/eoJKW</latexit><latexit sha1_base64="zzheJ27r+sXx5Fc8tYn/S16zylE=">AAAB+HicdVDLSgNBEJyNrxgfWfXoZTAInpbdEGNyC3rxIkQwD0iWMDuZJENmH8z0inHJl3jxoIhXP8Wbf+NssoKKFjQUVd10d3mR4Aps+8PIrayurW/kNwtb2zu7RXNvv63CWFLWoqEIZdcjigkesBZwEKwbSUZ8T7CON71I/c4tk4qHwQ3MIub6ZBzwEacEtDQwi7ZlV/vA7iDBVxGdD8ySbdVrpxWnirW1QErK1Xq5gp1MKaEMzYH53h+GNPZZAFQQpXqOHYGbEAmcCjYv9GPFIkKnZMx6mgbEZ8pNFofP8bFWhngUSl0B4IX6fSIhvlIz39OdPoGJ+u2l4l9eL4ZRzU14EMXAArpcNIoFhhCnKeAhl4yCmGlCqOT6VkwnRBIKOquCDuHrU/w/aZctx7ac60qpcZ7FkUeH6AidIAedoQa6RE3UQhTF6AE9oWfj3ng0XozXZWvOyGYO0A8Yb5/eoJKW</latexit><latexit sha1_base64="zzheJ27r+sXx5Fc8tYn/S16zylE=">AAAB+HicdVDLSgNBEJyNrxgfWfXoZTAInpbdEGNyC3rxIkQwD0iWMDuZJENmH8z0inHJl3jxoIhXP8Wbf+NssoKKFjQUVd10d3mR4Aps+8PIrayurW/kNwtb2zu7RXNvv63CWFLWoqEIZdcjigkesBZwEKwbSUZ8T7CON71I/c4tk4qHwQ3MIub6ZBzwEacEtDQwi7ZlV/vA7iDBVxGdD8ySbdVrpxWnirW1QErK1Xq5gp1MKaEMzYH53h+GNPZZAFQQpXqOHYGbEAmcCjYv9GPFIkKnZMx6mgbEZ8pNFofP8bFWhngUSl0B4IX6fSIhvlIz39OdPoGJ+u2l4l9eL4ZRzU14EMXAArpcNIoFhhCnKeAhl4yCmGlCqOT6VkwnRBIKOquCDuHrU/w/aZctx7ac60qpcZ7FkUeH6AidIAedoQa6RE3UQhTF6AE9oWfj3ng0XozXZWvOyGYO0A8Yb5/eoJKW</latexit><latexit sha1_base64="zzheJ27r+sXx5Fc8tYn/S16zylE=">AAAB+HicdVDLSgNBEJyNrxgfWfXoZTAInpbdEGNyC3rxIkQwD0iWMDuZJENmH8z0inHJl3jxoIhXP8Wbf+NssoKKFjQUVd10d3mR4Aps+8PIrayurW/kNwtb2zu7RXNvv63CWFLWoqEIZdcjigkesBZwEKwbSUZ8T7CON71I/c4tk4qHwQ3MIub6ZBzwEacEtDQwi7ZlV/vA7iDBVxGdD8ySbdVrpxWnirW1QErK1Xq5gp1MKaEMzYH53h+GNPZZAFQQpXqOHYGbEAmcCjYv9GPFIkKnZMx6mgbEZ8pNFofP8bFWhngUSl0B4IX6fSIhvlIz39OdPoGJ+u2l4l9eL4ZRzU14EMXAArpcNIoFhhCnKeAhl4yCmGlCqOT6VkwnRBIKOquCDuHrU/w/aZctx7ac60qpcZ7FkUeH6AidIAedoQa6RE3UQhTF6AE9oWfj3ng0XozXZWvOyGYO0A8Yb5/eoJKW</latexit>

�FS
<latexit sha1_base64="hy9F8wUV9GdAYgay5IxbRPmR394=">AAAB+nicdVDLSgMxFM3UV62vVpdugkVwNcyUWttdURCXFe0D2mHIZNI2NPMguaOWsZ/ixoUibv0Sd/6N6UNQ0QOBwznncm+OFwuuwLI+jMzS8srqWnY9t7G5tb2TL+y2VJRIypo0EpHseEQxwUPWBA6CdWLJSOAJ1vZGZ1O/fcOk4lF4DeOYOQEZhLzPKQEtuflCT+iwT9wesDtIz68mbr5ombXqcdmuYMu0ZpiSUqVWKmN7oRTRAg03/97zI5oELAQqiFJd24rBSYkETgWb5HqJYjGhIzJgXU1DEjDlpLPTJ/hQKz7uR1K/EPBM/T6RkkCpceDpZEBgqH57U/Evr5tAv+qkPIwTYCGdL+onAkOEpz1gn0tGQYw1IVRyfSumQyIJBd1WTpfw9VP8P2mVTNsy7ctysX66qCOL9tEBOkI2OkF1dIEaqIkoukUP6Ak9G/fGo/FivM6jGWMxs4d+wHj7BM+2lFs=</latexit><latexit sha1_base64="hy9F8wUV9GdAYgay5IxbRPmR394=">AAAB+nicdVDLSgMxFM3UV62vVpdugkVwNcyUWttdURCXFe0D2mHIZNI2NPMguaOWsZ/ixoUibv0Sd/6N6UNQ0QOBwznncm+OFwuuwLI+jMzS8srqWnY9t7G5tb2TL+y2VJRIypo0EpHseEQxwUPWBA6CdWLJSOAJ1vZGZ1O/fcOk4lF4DeOYOQEZhLzPKQEtuflCT+iwT9wesDtIz68mbr5ombXqcdmuYMu0ZpiSUqVWKmN7oRTRAg03/97zI5oELAQqiFJd24rBSYkETgWb5HqJYjGhIzJgXU1DEjDlpLPTJ/hQKz7uR1K/EPBM/T6RkkCpceDpZEBgqH57U/Evr5tAv+qkPIwTYCGdL+onAkOEpz1gn0tGQYw1IVRyfSumQyIJBd1WTpfw9VP8P2mVTNsy7ctysX66qCOL9tEBOkI2OkF1dIEaqIkoukUP6Ak9G/fGo/FivM6jGWMxs4d+wHj7BM+2lFs=</latexit><latexit sha1_base64="hy9F8wUV9GdAYgay5IxbRPmR394=">AAAB+nicdVDLSgMxFM3UV62vVpdugkVwNcyUWttdURCXFe0D2mHIZNI2NPMguaOWsZ/ixoUibv0Sd/6N6UNQ0QOBwznncm+OFwuuwLI+jMzS8srqWnY9t7G5tb2TL+y2VJRIypo0EpHseEQxwUPWBA6CdWLJSOAJ1vZGZ1O/fcOk4lF4DeOYOQEZhLzPKQEtuflCT+iwT9wesDtIz68mbr5ombXqcdmuYMu0ZpiSUqVWKmN7oRTRAg03/97zI5oELAQqiFJd24rBSYkETgWb5HqJYjGhIzJgXU1DEjDlpLPTJ/hQKz7uR1K/EPBM/T6RkkCpceDpZEBgqH57U/Evr5tAv+qkPIwTYCGdL+onAkOEpz1gn0tGQYw1IVRyfSumQyIJBd1WTpfw9VP8P2mVTNsy7ctysX66qCOL9tEBOkI2OkF1dIEaqIkoukUP6Ak9G/fGo/FivM6jGWMxs4d+wHj7BM+2lFs=</latexit><latexit sha1_base64="hy9F8wUV9GdAYgay5IxbRPmR394=">AAAB+nicdVDLSgMxFM3UV62vVpdugkVwNcyUWttdURCXFe0D2mHIZNI2NPMguaOWsZ/ixoUibv0Sd/6N6UNQ0QOBwznncm+OFwuuwLI+jMzS8srqWnY9t7G5tb2TL+y2VJRIypo0EpHseEQxwUPWBA6CdWLJSOAJ1vZGZ1O/fcOk4lF4DeOYOQEZhLzPKQEtuflCT+iwT9wesDtIz68mbr5ombXqcdmuYMu0ZpiSUqVWKmN7oRTRAg03/97zI5oELAQqiFJd24rBSYkETgWb5HqJYjGhIzJgXU1DEjDlpLPTJ/hQKz7uR1K/EPBM/T6RkkCpceDpZEBgqH57U/Evr5tAv+qkPIwTYCGdL+onAkOEpz1gn0tGQYw1IVRyfSumQyIJBd1WTpfw9VP8P2mVTNsy7ctysX66qCOL9tEBOkI2OkF1dIEaqIkoukUP6Ak9G/fGo/FivM6jGWMxs4d+wHj7BM+2lFs=</latexit>

m� tuned
<latexit sha1_base64="6UCOA1hZSRT4WhxvgncIp6bZqwA=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxA8hZlESHILevEYwSyQhNDTqSRNenqG7hoxDsFf8eJBEa/+hzf/xs4iqOiDgsd7VVTV8yMpDLruh7O0vLK6tp7aSG9ube/sZvb26yaMNYcaD2Womz4zIIWCGgqU0Iw0sMCX0PBHF1O/cQPaiFBd4ziCTsAGSvQFZ2ilbuYw6LajoaBthFtMKMYKepNuJuvmyqV8oVCkbs6dwZJyuezl89RbKFmyQLWbeW/3Qh4HoJBLZkzLcyPsJEyj4BIm6XZsIGJ8xAbQslSxAEwnmV0/oSdW6dF+qG0ppDP1+0TCAmPGgW87A4ZD89ubin95rRj7pU4iVBQjKD5f1I8lxZBOo6A9oYGjHFvCuBb2VsqHTDOONrC0DeHrU/o/qedznpvzrs6ylfNFHClyRI7JKfFIkVTIJamSGuHkjjyQJ/Ls3DuPzovzOm9dchYzB+QHnLdPAEmVlQ==</latexit><latexit sha1_base64="6UCOA1hZSRT4WhxvgncIp6bZqwA=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxA8hZlESHILevEYwSyQhNDTqSRNenqG7hoxDsFf8eJBEa/+hzf/xs4iqOiDgsd7VVTV8yMpDLruh7O0vLK6tp7aSG9ube/sZvb26yaMNYcaD2Womz4zIIWCGgqU0Iw0sMCX0PBHF1O/cQPaiFBd4ziCTsAGSvQFZ2ilbuYw6LajoaBthFtMKMYKepNuJuvmyqV8oVCkbs6dwZJyuezl89RbKFmyQLWbeW/3Qh4HoJBLZkzLcyPsJEyj4BIm6XZsIGJ8xAbQslSxAEwnmV0/oSdW6dF+qG0ppDP1+0TCAmPGgW87A4ZD89ubin95rRj7pU4iVBQjKD5f1I8lxZBOo6A9oYGjHFvCuBb2VsqHTDOONrC0DeHrU/o/qedznpvzrs6ylfNFHClyRI7JKfFIkVTIJamSGuHkjjyQJ/Ls3DuPzovzOm9dchYzB+QHnLdPAEmVlQ==</latexit><latexit sha1_base64="6UCOA1hZSRT4WhxvgncIp6bZqwA=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxA8hZlESHILevEYwSyQhNDTqSRNenqG7hoxDsFf8eJBEa/+hzf/xs4iqOiDgsd7VVTV8yMpDLruh7O0vLK6tp7aSG9ube/sZvb26yaMNYcaD2Womz4zIIWCGgqU0Iw0sMCX0PBHF1O/cQPaiFBd4ziCTsAGSvQFZ2ilbuYw6LajoaBthFtMKMYKepNuJuvmyqV8oVCkbs6dwZJyuezl89RbKFmyQLWbeW/3Qh4HoJBLZkzLcyPsJEyj4BIm6XZsIGJ8xAbQslSxAEwnmV0/oSdW6dF+qG0ppDP1+0TCAmPGgW87A4ZD89ubin95rRj7pU4iVBQjKD5f1I8lxZBOo6A9oYGjHFvCuBb2VsqHTDOONrC0DeHrU/o/qedznpvzrs6ylfNFHClyRI7JKfFIkVTIJamSGuHkjjyQJ/Ls3DuPzovzOm9dchYzB+QHnLdPAEmVlQ==</latexit><latexit sha1_base64="6UCOA1hZSRT4WhxvgncIp6bZqwA=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxA8hZlESHILevEYwSyQhNDTqSRNenqG7hoxDsFf8eJBEa/+hzf/xs4iqOiDgsd7VVTV8yMpDLruh7O0vLK6tp7aSG9ube/sZvb26yaMNYcaD2Womz4zIIWCGgqU0Iw0sMCX0PBHF1O/cQPaiFBd4ziCTsAGSvQFZ2ilbuYw6LajoaBthFtMKMYKepNuJuvmyqV8oVCkbs6dwZJyuezl89RbKFmyQLWbeW/3Qh4HoJBLZkzLcyPsJEyj4BIm6XZsIGJ8xAbQslSxAEwnmV0/oSdW6dF+qG0ppDP1+0TCAmPGgW87A4ZD89ubin95rRj7pU4iVBQjKD5f1I8lxZBOo6A9oYGjHFvCuBb2VsqHTDOONrC0DeHrU/o/qedznpvzrs6ylfNFHClyRI7JKfFIkVTIJamSGuHkjjyQJ/Ls3DuPzovzOm9dchYzB+QHnLdPAEmVlQ==</latexit>
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<latexit sha1_base64="XUb3zQW5Z+HNyClZLxyr3+dANaI=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSyCCwmTtGC6kaIblxVsKzQlTKbTZuhMEmYmQi39EjcuFHHrp7jzb5w+BBU9cOFwzr3ce0+UcaY0Qh9WYWV1bX2juFna2t7ZLdt7+22V5pLQFkl5Km8jrChnCW1ppjm9zSTFIuK0E40uZ37njkrF0uRGjzPaE3iYsAEjWBsptMtecCrCIIsZPIcijEO7gpy6X/dQHSKn5lb9mmcIqro+qkLXQXNUwBLN0H4P+inJBU004Viprosy3ZtgqRnhdFoKckUzTEZ4SLuGJlhQ1ZvMD5/CY6P04SCVphIN5+r3iQkWSo1FZDoF1rH67c3Ev7xurgd+b8KSLNc0IYtFg5xDncJZCrDPJCWajw3BRDJzKyQxlphok1XJhPD1KfyftD3HRY57Xas0LpZxFMEhOAInwAVnoAGuQBO0AAE5eABP4Nm6tx6tF+t10VqwljMH4Aest0+NpJJg</latexit><latexit sha1_base64="XUb3zQW5Z+HNyClZLxyr3+dANaI=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSyCCwmTtGC6kaIblxVsKzQlTKbTZuhMEmYmQi39EjcuFHHrp7jzb5w+BBU9cOFwzr3ce0+UcaY0Qh9WYWV1bX2juFna2t7ZLdt7+22V5pLQFkl5Km8jrChnCW1ppjm9zSTFIuK0E40uZ37njkrF0uRGjzPaE3iYsAEjWBsptMtecCrCIIsZPIcijEO7gpy6X/dQHSKn5lb9mmcIqro+qkLXQXNUwBLN0H4P+inJBU004Viprosy3ZtgqRnhdFoKckUzTEZ4SLuGJlhQ1ZvMD5/CY6P04SCVphIN5+r3iQkWSo1FZDoF1rH67c3Ev7xurgd+b8KSLNc0IYtFg5xDncJZCrDPJCWajw3BRDJzKyQxlphok1XJhPD1KfyftD3HRY57Xas0LpZxFMEhOAInwAVnoAGuQBO0AAE5eABP4Nm6tx6tF+t10VqwljMH4Aest0+NpJJg</latexit><latexit sha1_base64="XUb3zQW5Z+HNyClZLxyr3+dANaI=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSyCCwmTtGC6kaIblxVsKzQlTKbTZuhMEmYmQi39EjcuFHHrp7jzb5w+BBU9cOFwzr3ce0+UcaY0Qh9WYWV1bX2juFna2t7ZLdt7+22V5pLQFkl5Km8jrChnCW1ppjm9zSTFIuK0E40uZ37njkrF0uRGjzPaE3iYsAEjWBsptMtecCrCIIsZPIcijEO7gpy6X/dQHSKn5lb9mmcIqro+qkLXQXNUwBLN0H4P+inJBU004Viprosy3ZtgqRnhdFoKckUzTEZ4SLuGJlhQ1ZvMD5/CY6P04SCVphIN5+r3iQkWSo1FZDoF1rH67c3Ev7xurgd+b8KSLNc0IYtFg5xDncJZCrDPJCWajw3BRDJzKyQxlphok1XJhPD1KfyftD3HRY57Xas0LpZxFMEhOAInwAVnoAGuQBO0AAE5eABP4Nm6tx6tF+t10VqwljMH4Aest0+NpJJg</latexit><latexit sha1_base64="XUb3zQW5Z+HNyClZLxyr3+dANaI=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSyCCwmTtGC6kaIblxVsKzQlTKbTZuhMEmYmQi39EjcuFHHrp7jzb5w+BBU9cOFwzr3ce0+UcaY0Qh9WYWV1bX2juFna2t7ZLdt7+22V5pLQFkl5Km8jrChnCW1ppjm9zSTFIuK0E40uZ37njkrF0uRGjzPaE3iYsAEjWBsptMtecCrCIIsZPIcijEO7gpy6X/dQHSKn5lb9mmcIqro+qkLXQXNUwBLN0H4P+inJBU004Viprosy3ZtgqRnhdFoKckUzTEZ4SLuGJlhQ1ZvMD5/CY6P04SCVphIN5+r3iQkWSo1FZDoF1rH67c3Ev7xurgd+b8KSLNc0IYtFg5xDncJZCrDPJCWajw3BRDJzKyQxlphok1XJhPD1KfyftD3HRY57Xas0LpZxFMEhOAInwAVnoAGuQBO0AAE5eABP4Nm6tx6tF+t10VqwljMH4Aest0+NpJJg</latexit>

⌦� = ⌦DM

<latexit sha1_base64="VBtcvJIeow+Tv1DSdGsU4E4LpZs=">AAACHHicbVDLSgMxFM3UV62vqks3wSK4KjMq6EYo6sKNWME+oFNKJr1tQzMPkjtiGeZD3Pgrblwo4saF4N+YtrPQ6oGEk3Pu5eYeL5JCo21/Wbm5+YXFpfxyYWV1bX2juLlV12GsONR4KEPV9JgGKQKooUAJzUgB8z0JDW94PvYbd6C0CINbHEXQ9lk/ED3BGRqpUzx0r33os44bDQQ9pdkrcTVXIsLsxpEE6iLcY3JxlaadYsku2xPQv8TJSIlkqHaKH2435LEPAXLJtG45doTthCkUXEJacGMNEeND1oeWoQHzQbeTyXIp3TNKl/ZCZU6AdKL+7EiYr/XI90ylz3CgZ72x+J/XirF30k5EEMUIAZ8O6sWSYkjHSdGuUMBRjgxhJgfzV8oHTDGOJs+CCcGZXfkvqR+UHbvs3ByVKmdZHHmyQ3bJPnHIMamQS1IlNcLJA3kiL+TVerSerTfrfVqas7KebfIL1uc35GOihA==</latexit><latexit sha1_base64="VBtcvJIeow+Tv1DSdGsU4E4LpZs=">AAACHHicbVDLSgMxFM3UV62vqks3wSK4KjMq6EYo6sKNWME+oFNKJr1tQzMPkjtiGeZD3Pgrblwo4saF4N+YtrPQ6oGEk3Pu5eYeL5JCo21/Wbm5+YXFpfxyYWV1bX2juLlV12GsONR4KEPV9JgGKQKooUAJzUgB8z0JDW94PvYbd6C0CINbHEXQ9lk/ED3BGRqpUzx0r33os44bDQQ9pdkrcTVXIsLsxpEE6iLcY3JxlaadYsku2xPQv8TJSIlkqHaKH2435LEPAXLJtG45doTthCkUXEJacGMNEeND1oeWoQHzQbeTyXIp3TNKl/ZCZU6AdKL+7EiYr/XI90ylz3CgZ72x+J/XirF30k5EEMUIAZ8O6sWSYkjHSdGuUMBRjgxhJgfzV8oHTDGOJs+CCcGZXfkvqR+UHbvs3ByVKmdZHHmyQ3bJPnHIMamQS1IlNcLJA3kiL+TVerSerTfrfVqas7KebfIL1uc35GOihA==</latexit><latexit sha1_base64="VBtcvJIeow+Tv1DSdGsU4E4LpZs=">AAACHHicbVDLSgMxFM3UV62vqks3wSK4KjMq6EYo6sKNWME+oFNKJr1tQzMPkjtiGeZD3Pgrblwo4saF4N+YtrPQ6oGEk3Pu5eYeL5JCo21/Wbm5+YXFpfxyYWV1bX2juLlV12GsONR4KEPV9JgGKQKooUAJzUgB8z0JDW94PvYbd6C0CINbHEXQ9lk/ED3BGRqpUzx0r33os44bDQQ9pdkrcTVXIsLsxpEE6iLcY3JxlaadYsku2xPQv8TJSIlkqHaKH2435LEPAXLJtG45doTthCkUXEJacGMNEeND1oeWoQHzQbeTyXIp3TNKl/ZCZU6AdKL+7EiYr/XI90ylz3CgZ72x+J/XirF30k5EEMUIAZ8O6sWSYkjHSdGuUMBRjgxhJgfzV8oHTDGOJs+CCcGZXfkvqR+UHbvs3ByVKmdZHHmyQ3bJPnHIMamQS1IlNcLJA3kiL+TVerSerTfrfVqas7KebfIL1uc35GOihA==</latexit><latexit sha1_base64="VBtcvJIeow+Tv1DSdGsU4E4LpZs=">AAACHHicbVDLSgMxFM3UV62vqks3wSK4KjMq6EYo6sKNWME+oFNKJr1tQzMPkjtiGeZD3Pgrblwo4saF4N+YtrPQ6oGEk3Pu5eYeL5JCo21/Wbm5+YXFpfxyYWV1bX2juLlV12GsONR4KEPV9JgGKQKooUAJzUgB8z0JDW94PvYbd6C0CINbHEXQ9lk/ED3BGRqpUzx0r33os44bDQQ9pdkrcTVXIsLsxpEE6iLcY3JxlaadYsku2xPQv8TJSIlkqHaKH2435LEPAXLJtG45doTthCkUXEJacGMNEeND1oeWoQHzQbeTyXIp3TNKl/ZCZU6AdKL+7EiYr/XI90ylz3CgZ72x+J/XirF30k5EEMUIAZ8O6sWSYkjHSdGuUMBRjgxhJgfzV8oHTDGOJs+CCcGZXfkvqR+UHbvs3ByVKmdZHHmyQ3bJPnHIMamQS1IlNcLJA3kiL+TVerSerTfrfVqas7KebfIL1uc35GOihA==</latexit>

� > H(mh)
<latexit sha1_base64="JI6GoObvMYlt8KNXir/8tHCwsDE=">AAAB+nicdZDLSsNAFIYnXmu9pbp0M1iEuglJG7ArKbqwywr2Am0Ik+m0HTqThJmJUmIfxY0LRdz6JO58GydtBBX9YeDw/edwzvxBzKhUtv1hrKyurW9sFraK2zu7e/tm6aAjo0Rg0sYRi0QvQJIwGpK2ooqRXiwI4gEj3WB6mfndWyIkjcIbNYuJx9E4pCOKkdLIN0uDK8Q5guewWeF+Opmf+mbZttyq49Zr0LbshWBG3Lpbg05OyiBXyzffB8MIJ5yECjMkZd+xY+WlSCiKGZkXB4kkMcJTNCZ9XYaIE+mli9Pn8ESTIRxFQr9QwQX9PpEiLuWMB7qTIzWRv70M/uX1EzWqeykN40SREC8XjRIGVQSzHOCQCoIVm+kCYUH1rRBPkEBY6bSKOoSvn8L/i07VcmzLuXbLjYs8jgI4AsegAhxwBhqgCVqgDTC4Aw/gCTwb98aj8WK8LltXjHzmEPyQ8fYJwMGTBg==</latexit><latexit sha1_base64="JI6GoObvMYlt8KNXir/8tHCwsDE=">AAAB+nicdZDLSsNAFIYnXmu9pbp0M1iEuglJG7ArKbqwywr2Am0Ik+m0HTqThJmJUmIfxY0LRdz6JO58GydtBBX9YeDw/edwzvxBzKhUtv1hrKyurW9sFraK2zu7e/tm6aAjo0Rg0sYRi0QvQJIwGpK2ooqRXiwI4gEj3WB6mfndWyIkjcIbNYuJx9E4pCOKkdLIN0uDK8Q5guewWeF+Opmf+mbZttyq49Zr0LbshWBG3Lpbg05OyiBXyzffB8MIJ5yECjMkZd+xY+WlSCiKGZkXB4kkMcJTNCZ9XYaIE+mli9Pn8ESTIRxFQr9QwQX9PpEiLuWMB7qTIzWRv70M/uX1EzWqeykN40SREC8XjRIGVQSzHOCQCoIVm+kCYUH1rRBPkEBY6bSKOoSvn8L/i07VcmzLuXbLjYs8jgI4AsegAhxwBhqgCVqgDTC4Aw/gCTwb98aj8WK8LltXjHzmEPyQ8fYJwMGTBg==</latexit><latexit sha1_base64="JI6GoObvMYlt8KNXir/8tHCwsDE=">AAAB+nicdZDLSsNAFIYnXmu9pbp0M1iEuglJG7ArKbqwywr2Am0Ik+m0HTqThJmJUmIfxY0LRdz6JO58GydtBBX9YeDw/edwzvxBzKhUtv1hrKyurW9sFraK2zu7e/tm6aAjo0Rg0sYRi0QvQJIwGpK2ooqRXiwI4gEj3WB6mfndWyIkjcIbNYuJx9E4pCOKkdLIN0uDK8Q5guewWeF+Opmf+mbZttyq49Zr0LbshWBG3Lpbg05OyiBXyzffB8MIJ5yECjMkZd+xY+WlSCiKGZkXB4kkMcJTNCZ9XYaIE+mli9Pn8ESTIRxFQr9QwQX9PpEiLuWMB7qTIzWRv70M/uX1EzWqeykN40SREC8XjRIGVQSzHOCQCoIVm+kCYUH1rRBPkEBY6bSKOoSvn8L/i07VcmzLuXbLjYs8jgI4AsegAhxwBhqgCVqgDTC4Aw/gCTwb98aj8WK8LltXjHzmEPyQ8fYJwMGTBg==</latexit><latexit sha1_base64="JI6GoObvMYlt8KNXir/8tHCwsDE=">AAAB+nicdZDLSsNAFIYnXmu9pbp0M1iEuglJG7ArKbqwywr2Am0Ik+m0HTqThJmJUmIfxY0LRdz6JO58GydtBBX9YeDw/edwzvxBzKhUtv1hrKyurW9sFraK2zu7e/tm6aAjo0Rg0sYRi0QvQJIwGpK2ooqRXiwI4gEj3WB6mfndWyIkjcIbNYuJx9E4pCOKkdLIN0uDK8Q5guewWeF+Opmf+mbZttyq49Zr0LbshWBG3Lpbg05OyiBXyzffB8MIJ5yECjMkZd+xY+WlSCiKGZkXB4kkMcJTNCZ9XYaIE+mli9Pn8ESTIRxFQr9QwQX9PpEiLuWMB7qTIzWRv70M/uX1EzWqeykN40SREC8XjRIGVQSzHOCQCoIVm+kCYUH1rRBPkEBY6bSKOoSvn8L/i07VcmzLuXbLjYs8jgI4AsegAhxwBhqgCVqgDTC4Aw/gCTwb98aj8WK8LltXjHzmEPyQ8fYJwMGTBg==</latexit>

mDMYDM ⇡ TEQ >
v2

MPl
<latexit sha1_base64="MbRm2/OSDStW0EvLrqWYhSkHNiA="></latexit><latexit sha1_base64="MbRm2/OSDStW0EvLrqWYhSkHNiA="></latexit><latexit sha1_base64="MbRm2/OSDStW0EvLrqWYhSkHNiA="></latexit><latexit sha1_base64="MbRm2/OSDStW0EvLrqWYhSkHNiA="></latexit>



TEV CUTOFFS

y LeH

NX

i=1

 i

<latexit sha1_base64="F/4W8fquFTTSndEMC13LD8lwyLs=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdCMU3XQhUsE+oIlhMp20Q2cmYWYihNCtG3/FjQtF3PoH7vwbJ20X2nrgwuGce7n3njBhVGnH+bZKS8srq2vl9crG5tb2jr2711ZxKjFp4ZjFshsiRRgVpKWpZqSbSIJ4yEgnHF0VfueBSEVjcaezhPgcDQSNKEbaSIENs8BLFIXXAYEN6KmUBzm9cMf3N7DQAxrYVafmTAAXiTsjVTBDM7C/vH6MU06Exgwp1XOdRPs5kppiRsYVL1UkQXiEBqRnqECcKD+ffDKGR0bpwyiWpoSGE/X3RI64UhkPTSdHeqjmvUL8z+ulOjr3cyqSVBOBp4uilEEdwyIW2KeSYM0yQxCW1NwK8RBJhLUJr2JCcOdfXiTtk5rr1Nzb02r9chZHGRyAQ3AMXHAG6qABmqAFMHgEz+AVvFlP1ov1bn1MW0vWbGYf/IH1+QP+yZk+</latexit><latexit sha1_base64="F/4W8fquFTTSndEMC13LD8lwyLs=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdCMU3XQhUsE+oIlhMp20Q2cmYWYihNCtG3/FjQtF3PoH7vwbJ20X2nrgwuGce7n3njBhVGnH+bZKS8srq2vl9crG5tb2jr2711ZxKjFp4ZjFshsiRRgVpKWpZqSbSIJ4yEgnHF0VfueBSEVjcaezhPgcDQSNKEbaSIENs8BLFIXXAYEN6KmUBzm9cMf3N7DQAxrYVafmTAAXiTsjVTBDM7C/vH6MU06Exgwp1XOdRPs5kppiRsYVL1UkQXiEBqRnqECcKD+ffDKGR0bpwyiWpoSGE/X3RI64UhkPTSdHeqjmvUL8z+ulOjr3cyqSVBOBp4uilEEdwyIW2KeSYM0yQxCW1NwK8RBJhLUJr2JCcOdfXiTtk5rr1Nzb02r9chZHGRyAQ3AMXHAG6qABmqAFMHgEz+AVvFlP1ov1bn1MW0vWbGYf/IH1+QP+yZk+</latexit><latexit sha1_base64="F/4W8fquFTTSndEMC13LD8lwyLs=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdCMU3XQhUsE+oIlhMp20Q2cmYWYihNCtG3/FjQtF3PoH7vwbJ20X2nrgwuGce7n3njBhVGnH+bZKS8srq2vl9crG5tb2jr2711ZxKjFp4ZjFshsiRRgVpKWpZqSbSIJ4yEgnHF0VfueBSEVjcaezhPgcDQSNKEbaSIENs8BLFIXXAYEN6KmUBzm9cMf3N7DQAxrYVafmTAAXiTsjVTBDM7C/vH6MU06Exgwp1XOdRPs5kppiRsYVL1UkQXiEBqRnqECcKD+ffDKGR0bpwyiWpoSGE/X3RI64UhkPTSdHeqjmvUL8z+ulOjr3cyqSVBOBp4uilEEdwyIW2KeSYM0yQxCW1NwK8RBJhLUJr2JCcOdfXiTtk5rr1Nzb02r9chZHGRyAQ3AMXHAG6qABmqAFMHgEz+AVvFlP1ov1bn1MW0vWbGYf/IH1+QP+yZk+</latexit><latexit sha1_base64="F/4W8fquFTTSndEMC13LD8lwyLs=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdCMU3XQhUsE+oIlhMp20Q2cmYWYihNCtG3/FjQtF3PoH7vwbJ20X2nrgwuGce7n3njBhVGnH+bZKS8srq2vl9crG5tb2jr2711ZxKjFp4ZjFshsiRRgVpKWpZqSbSIJ4yEgnHF0VfueBSEVjcaezhPgcDQSNKEbaSIENs8BLFIXXAYEN6KmUBzm9cMf3N7DQAxrYVafmTAAXiTsjVTBDM7C/vH6MU06Exgwp1XOdRPs5kppiRsYVL1UkQXiEBqRnqECcKD+ffDKGR0bpwyiWpoSGE/X3RI64UhkPTSdHeqjmvUL8z+ulOjr3cyqSVBOBp4uilEEdwyIW2KeSYM0yQxCW1NwK8RBJhLUJr2JCcOdfXiTtk5rr1Nzb02r9chZHGRyAQ3AMXHAG6qABmqAFMHgEz+AVvFlP1ov1bn1MW0vWbGYf/IH1+QP+yZk+</latexit>

y . 1p
N

<latexit sha1_base64="antqHEHI6dRxpWSnySegmFhIVE0=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4vgqiQi6LLoxpVUsA9oQphMJ+3QmUmcmQghZO/GX3HjQhG3/oA7/8Zpm4W2HrhwOOde7r0nTBhV2nG+rcrK6tr6RnWztrW9s7tn7x90VZxKTDo4ZrHsh0gRRgXpaKoZ6SeSIB4y0gsnV1O/90CkorG401lCfI5GgkYUI22kwK5ngZcoCj1GlFKUQy+SCOdukXvqXur8pigCu+E0nRngMnFL0gAl2oH95Q1jnHIiNGZIqYHrJNrPkdQUM1LUvFSRBOEJGpGBoQJxovx89ksBj40yhFEsTQkNZ+rviRxxpTIemk6O9FgtelPxP2+Q6ujCz6lIUk0Eni+KUgZ1DKfBwCGVBGuWGYKwpOZWiMfIhKFNfDUTgrv48jLpnjZdp+nenjVal2UcVXAE6uAEuOActMA1aIMOwOARPINX8GY9WS/Wu/Uxb61Y5cwh+APr8wf0aJug</latexit><latexit sha1_base64="antqHEHI6dRxpWSnySegmFhIVE0=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4vgqiQi6LLoxpVUsA9oQphMJ+3QmUmcmQghZO/GX3HjQhG3/oA7/8Zpm4W2HrhwOOde7r0nTBhV2nG+rcrK6tr6RnWztrW9s7tn7x90VZxKTDo4ZrHsh0gRRgXpaKoZ6SeSIB4y0gsnV1O/90CkorG401lCfI5GgkYUI22kwK5ngZcoCj1GlFKUQy+SCOdukXvqXur8pigCu+E0nRngMnFL0gAl2oH95Q1jnHIiNGZIqYHrJNrPkdQUM1LUvFSRBOEJGpGBoQJxovx89ksBj40yhFEsTQkNZ+rviRxxpTIemk6O9FgtelPxP2+Q6ujCz6lIUk0Eni+KUgZ1DKfBwCGVBGuWGYKwpOZWiMfIhKFNfDUTgrv48jLpnjZdp+nenjVal2UcVXAE6uAEuOActMA1aIMOwOARPINX8GY9WS/Wu/Uxb61Y5cwh+APr8wf0aJug</latexit><latexit sha1_base64="antqHEHI6dRxpWSnySegmFhIVE0=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4vgqiQi6LLoxpVUsA9oQphMJ+3QmUmcmQghZO/GX3HjQhG3/oA7/8Zpm4W2HrhwOOde7r0nTBhV2nG+rcrK6tr6RnWztrW9s7tn7x90VZxKTDo4ZrHsh0gRRgXpaKoZ6SeSIB4y0gsnV1O/90CkorG401lCfI5GgkYUI22kwK5ngZcoCj1GlFKUQy+SCOdukXvqXur8pigCu+E0nRngMnFL0gAl2oH95Q1jnHIiNGZIqYHrJNrPkdQUM1LUvFSRBOEJGpGBoQJxovx89ksBj40yhFEsTQkNZ+rviRxxpTIemk6O9FgtelPxP2+Q6ujCz6lIUk0Eni+KUgZ1DKfBwCGVBGuWGYKwpOZWiMfIhKFNfDUTgrv48jLpnjZdp+nenjVal2UcVXAE6uAEuOActMA1aIMOwOARPINX8GY9WS/Wu/Uxb61Y5cwh+APr8wf0aJug</latexit><latexit sha1_base64="antqHEHI6dRxpWSnySegmFhIVE0=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4vgqiQi6LLoxpVUsA9oQphMJ+3QmUmcmQghZO/GX3HjQhG3/oA7/8Zpm4W2HrhwOOde7r0nTBhV2nG+rcrK6tr6RnWztrW9s7tn7x90VZxKTDo4ZrHsh0gRRgXpaKoZ6SeSIB4y0gsnV1O/90CkorG401lCfI5GgkYUI22kwK5ngZcoCj1GlFKUQy+SCOdukXvqXur8pigCu+E0nRngMnFL0gAl2oH95Q1jnHIiNGZIqYHrJNrPkdQUM1LUvFSRBOEJGpGBoQJxovx89ksBj40yhFEsTQkNZ+rviRxxpTIemk6O9FgtelPxP2+Q6ujCz6lIUk0Eni+KUgZ1DKfBwCGVBGuWGYKwpOZWiMfIhKFNfDUTgrv48jLpnjZdp+nenjVal2UcVXAE6uAEuOActMA1aIMOwOARPINX8GY9WS/Wu/Uxb61Y5cwh+APr8wf0aJug</latexit>

�(W ! e ) ⇠
y2 v

3

m2
 

<latexit sha1_base64="qXYSuQzxEeu5LWxH6I9U1SMFJ20="></latexit><latexit sha1_base64="qXYSuQzxEeu5LWxH6I9U1SMFJ20="></latexit><latexit sha1_base64="qXYSuQzxEeu5LWxH6I9U1SMFJ20="></latexit><latexit sha1_base64="qXYSuQzxEeu5LWxH6I9U1SMFJ20="></latexit>

mDMYDM ⇠ 1

mDM<latexit sha1_base64="VVo31DPHo3n/BBnNkHphAItR0zk=">AAACF3icbVDLSgMxFM3UV62vUZdugkVwVWZE0GVRF26ECvYhnWHIpJk2NMkMSUYow/yFG3/FjQtF3OrOvzFtBx+tBwKHc87l5p4wYVRpx/m0SguLS8sr5dXK2vrG5pa9vdNScSoxaeKYxbITIkUYFaSpqWakk0iCeMhIOxyej/32HZGKxuJGjxLic9QXNKIYaSMFdo0HmSc5vLjKb78Z9BTl0IskwpmbZz+RPLCrTs2ZAM4TtyBVUKAR2B9eL8YpJ0JjhpTquk6i/QxJTTEjecVLFUkQHqI+6RoqECfKzyZ35fDAKD0YxdI8oeFE/T2RIa7UiIcmyZEeqFlvLP7ndVMdnfoZFUmqicDTRVHKoI7huCTYo5JgzUaGICyp+SvEA2Tq0KbKiinBnT15nrSOaq5Tc6+Pq/Wzoo4y2AP74BC44ATUwSVogCbA4B48gmfwYj1YT9ar9TaNlqxiZhf8gfX+BWbPn3E=</latexit><latexit sha1_base64="VVo31DPHo3n/BBnNkHphAItR0zk=">AAACF3icbVDLSgMxFM3UV62vUZdugkVwVWZE0GVRF26ECvYhnWHIpJk2NMkMSUYow/yFG3/FjQtF3OrOvzFtBx+tBwKHc87l5p4wYVRpx/m0SguLS8sr5dXK2vrG5pa9vdNScSoxaeKYxbITIkUYFaSpqWakk0iCeMhIOxyej/32HZGKxuJGjxLic9QXNKIYaSMFdo0HmSc5vLjKb78Z9BTl0IskwpmbZz+RPLCrTs2ZAM4TtyBVUKAR2B9eL8YpJ0JjhpTquk6i/QxJTTEjecVLFUkQHqI+6RoqECfKzyZ35fDAKD0YxdI8oeFE/T2RIa7UiIcmyZEeqFlvLP7ndVMdnfoZFUmqicDTRVHKoI7huCTYo5JgzUaGICyp+SvEA2Tq0KbKiinBnT15nrSOaq5Tc6+Pq/Wzoo4y2AP74BC44ATUwSVogCbA4B48gmfwYj1YT9ar9TaNlqxiZhf8gfX+BWbPn3E=</latexit><latexit sha1_base64="VVo31DPHo3n/BBnNkHphAItR0zk=">AAACF3icbVDLSgMxFM3UV62vUZdugkVwVWZE0GVRF26ECvYhnWHIpJk2NMkMSUYow/yFG3/FjQtF3OrOvzFtBx+tBwKHc87l5p4wYVRpx/m0SguLS8sr5dXK2vrG5pa9vdNScSoxaeKYxbITIkUYFaSpqWakk0iCeMhIOxyej/32HZGKxuJGjxLic9QXNKIYaSMFdo0HmSc5vLjKb78Z9BTl0IskwpmbZz+RPLCrTs2ZAM4TtyBVUKAR2B9eL8YpJ0JjhpTquk6i/QxJTTEjecVLFUkQHqI+6RoqECfKzyZ35fDAKD0YxdI8oeFE/T2RIa7UiIcmyZEeqFlvLP7ndVMdnfoZFUmqicDTRVHKoI7huCTYo5JgzUaGICyp+SvEA2Tq0KbKiinBnT15nrSOaq5Tc6+Pq/Wzoo4y2AP74BC44ATUwSVogCbA4B48gmfwYj1YT9ar9TaNlqxiZhf8gfX+BWbPn3E=</latexit><latexit sha1_base64="VVo31DPHo3n/BBnNkHphAItR0zk=">AAACF3icbVDLSgMxFM3UV62vUZdugkVwVWZE0GVRF26ECvYhnWHIpJk2NMkMSUYow/yFG3/FjQtF3OrOvzFtBx+tBwKHc87l5p4wYVRpx/m0SguLS8sr5dXK2vrG5pa9vdNScSoxaeKYxbITIkUYFaSpqWakk0iCeMhIOxyej/32HZGKxuJGjxLic9QXNKIYaSMFdo0HmSc5vLjKb78Z9BTl0IskwpmbZz+RPLCrTs2ZAM4TtyBVUKAR2B9eL8YpJ0JjhpTquk6i/QxJTTEjecVLFUkQHqI+6RoqECfKzyZ35fDAKD0YxdI8oeFE/T2RIa7UiIcmyZEeqFlvLP7ndVMdnfoZFUmqicDTRVHKoI7huCTYo5JgzUaGICyp+SvEA2Tq0KbKiinBnT15nrSOaq5Tc6+Pq/Wzoo4y2AP74BC44ATUwSVogCbA4B48gmfwYj1YT9ar9TaNlqxiZhf8gfX+BWbPn3E=</latexit>

r ⇠ yV N
I = (y2 N)V N�E 

<latexit sha1_base64="W9KL1embapjcjByX0LIVYFaWDAY=">AAACInicbZDLSsNAFIYnXmu9RV26GSxCXViSIqgLoSiCbkoFe4EmDZPppB06uTAzEULos7jxVdy4UNSV4MM4TbrQ1gMDH/9/DmfO70aMCmkYX9rC4tLyymphrbi+sbm1re/stkQYc0yaOGQh77hIEEYD0pRUMtKJOEG+y0jbHV1N/PYD4YKGwb1MImL7aBBQj2IkleTo5xxagvowcaxI0F4L1nvpbcZjeAHLiZNm3KvC+lHuHl/ntqOXjIqRFZwHcwolMK2Go39Y/RDHPgkkZkiIrmlE0k4RlxQzMi5asSARwiM0IF2FAfKJsNPsxDE8VEofeiFXL5AwU39PpMgXIvFd1ekjORSz3kT8z+vG0juzUxpEsSQBzhd5MYMyhJO8YJ9ygiVLFCDMqforxEPEEZYq1aIKwZw9eR5a1YppVMy7k1LtchpHAeyDA1AGJjgFNXADGqAJMHgEz+AVvGlP2ov2rn3mrQvadGYP/Cnt+wcJu6K5</latexit><latexit sha1_base64="W9KL1embapjcjByX0LIVYFaWDAY=">AAACInicbZDLSsNAFIYnXmu9RV26GSxCXViSIqgLoSiCbkoFe4EmDZPppB06uTAzEULos7jxVdy4UNSV4MM4TbrQ1gMDH/9/DmfO70aMCmkYX9rC4tLyymphrbi+sbm1re/stkQYc0yaOGQh77hIEEYD0pRUMtKJOEG+y0jbHV1N/PYD4YKGwb1MImL7aBBQj2IkleTo5xxagvowcaxI0F4L1nvpbcZjeAHLiZNm3KvC+lHuHl/ntqOXjIqRFZwHcwolMK2Go39Y/RDHPgkkZkiIrmlE0k4RlxQzMi5asSARwiM0IF2FAfKJsNPsxDE8VEofeiFXL5AwU39PpMgXIvFd1ekjORSz3kT8z+vG0juzUxpEsSQBzhd5MYMyhJO8YJ9ygiVLFCDMqforxEPEEZYq1aIKwZw9eR5a1YppVMy7k1LtchpHAeyDA1AGJjgFNXADGqAJMHgEz+AVvGlP2ov2rn3mrQvadGYP/Cnt+wcJu6K5</latexit><latexit sha1_base64="W9KL1embapjcjByX0LIVYFaWDAY=">AAACInicbZDLSsNAFIYnXmu9RV26GSxCXViSIqgLoSiCbkoFe4EmDZPppB06uTAzEULos7jxVdy4UNSV4MM4TbrQ1gMDH/9/DmfO70aMCmkYX9rC4tLyymphrbi+sbm1re/stkQYc0yaOGQh77hIEEYD0pRUMtKJOEG+y0jbHV1N/PYD4YKGwb1MImL7aBBQj2IkleTo5xxagvowcaxI0F4L1nvpbcZjeAHLiZNm3KvC+lHuHl/ntqOXjIqRFZwHcwolMK2Go39Y/RDHPgkkZkiIrmlE0k4RlxQzMi5asSARwiM0IF2FAfKJsNPsxDE8VEofeiFXL5AwU39PpMgXIvFd1ekjORSz3kT8z+vG0juzUxpEsSQBzhd5MYMyhJO8YJ9ygiVLFCDMqforxEPEEZYq1aIKwZw9eR5a1YppVMy7k1LtchpHAeyDA1AGJjgFNXADGqAJMHgEz+AVvGlP2ov2rn3mrQvadGYP/Cnt+wcJu6K5</latexit><latexit sha1_base64="W9KL1embapjcjByX0LIVYFaWDAY=">AAACInicbZDLSsNAFIYnXmu9RV26GSxCXViSIqgLoSiCbkoFe4EmDZPppB06uTAzEULos7jxVdy4UNSV4MM4TbrQ1gMDH/9/DmfO70aMCmkYX9rC4tLyymphrbi+sbm1re/stkQYc0yaOGQh77hIEEYD0pRUMtKJOEG+y0jbHV1N/PYD4YKGwb1MImL7aBBQj2IkleTo5xxagvowcaxI0F4L1nvpbcZjeAHLiZNm3KvC+lHuHl/ntqOXjIqRFZwHcwolMK2Go39Y/RDHPgkkZkiIrmlE0k4RlxQzMi5asSARwiM0IF2FAfKJsNPsxDE8VEofeiFXL5AwU39PpMgXIvFd1ekjORSz3kT8z+vG0juzUxpEsSQBzhd5MYMyhJO8YJ9ygiVLFCDMqforxEPEEZYq1aIKwZw9eR5a1YppVMy7k1LtchpHAeyDA1AGJjgFNXADGqAJMHgEz+AVvGlP2ov2rn3mrQvadGYP/Cnt+wcJu6K5</latexit>

1.

2.
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⇤UV < TeV
<latexit sha1_base64="QCyrUdWX8FFBAFpjge1qAT/RNDM=">AAACB3icdVC7SgNBFJ31GeMrainIYBCswq4IJmARtLGwiJBsAtkQZic3yZDZBzN3xbCks/FXbCwUsfUX7PwbJw8hih4YOJxzLnfu8WMpNNr2p7WwuLS8sppZy65vbG5t53Z2XR0likONRzJSDZ9pkCKEGgqU0IgVsMCXUPcHl2O/fgtKiyis4jCGVsB6oegKztBI7dyBd23CHdb2EO4wrbkjek6nvAruqJ3L2wV7AjpHSqWiUyxRZ6bkyQyVdu7D60Q8CSBELpnWTceOsZUyhYJLGGW9REPM+ID1oGloyALQrXRyx4geGaVDu5EyL0Q6UecnUhZoPQx8kwwY9vVvbyz+5TUT7BZbqQjjBCHk00XdRFKM6LgU2hEKOMqhIYwrYf5KeZ8pxtFUlzUlfF9K/yfuScGxC87Nab58MasjQ/bJITkmDjkjZXJFKqRGOLknj+SZvFgP1pP1ar1NowvWbGaP/ID1/gUB0Zln</latexit><latexit sha1_base64="QCyrUdWX8FFBAFpjge1qAT/RNDM=">AAACB3icdVC7SgNBFJ31GeMrainIYBCswq4IJmARtLGwiJBsAtkQZic3yZDZBzN3xbCks/FXbCwUsfUX7PwbJw8hih4YOJxzLnfu8WMpNNr2p7WwuLS8sppZy65vbG5t53Z2XR0likONRzJSDZ9pkCKEGgqU0IgVsMCXUPcHl2O/fgtKiyis4jCGVsB6oegKztBI7dyBd23CHdb2EO4wrbkjek6nvAruqJ3L2wV7AjpHSqWiUyxRZ6bkyQyVdu7D60Q8CSBELpnWTceOsZUyhYJLGGW9REPM+ID1oGloyALQrXRyx4geGaVDu5EyL0Q6UecnUhZoPQx8kwwY9vVvbyz+5TUT7BZbqQjjBCHk00XdRFKM6LgU2hEKOMqhIYwrYf5KeZ8pxtFUlzUlfF9K/yfuScGxC87Nab58MasjQ/bJITkmDjkjZXJFKqRGOLknj+SZvFgP1pP1ar1NowvWbGaP/ID1/gUB0Zln</latexit><latexit sha1_base64="QCyrUdWX8FFBAFpjge1qAT/RNDM=">AAACB3icdVC7SgNBFJ31GeMrainIYBCswq4IJmARtLGwiJBsAtkQZic3yZDZBzN3xbCks/FXbCwUsfUX7PwbJw8hih4YOJxzLnfu8WMpNNr2p7WwuLS8sppZy65vbG5t53Z2XR0likONRzJSDZ9pkCKEGgqU0IgVsMCXUPcHl2O/fgtKiyis4jCGVsB6oegKztBI7dyBd23CHdb2EO4wrbkjek6nvAruqJ3L2wV7AjpHSqWiUyxRZ6bkyQyVdu7D60Q8CSBELpnWTceOsZUyhYJLGGW9REPM+ID1oGloyALQrXRyx4geGaVDu5EyL0Q6UecnUhZoPQx8kwwY9vVvbyz+5TUT7BZbqQjjBCHk00XdRFKM6LgU2hEKOMqhIYwrYf5KeZ8pxtFUlzUlfF9K/yfuScGxC87Nab58MasjQ/bJITkmDjkjZXJFKqRGOLknj+SZvFgP1pP1ar1NowvWbGaP/ID1/gUB0Zln</latexit><latexit sha1_base64="QCyrUdWX8FFBAFpjge1qAT/RNDM=">AAACB3icdVC7SgNBFJ31GeMrainIYBCswq4IJmARtLGwiJBsAtkQZic3yZDZBzN3xbCks/FXbCwUsfUX7PwbJw8hih4YOJxzLnfu8WMpNNr2p7WwuLS8sppZy65vbG5t53Z2XR0likONRzJSDZ9pkCKEGgqU0IgVsMCXUPcHl2O/fgtKiyis4jCGVsB6oegKztBI7dyBd23CHdb2EO4wrbkjek6nvAruqJ3L2wV7AjpHSqWiUyxRZ6bkyQyVdu7D60Q8CSBELpnWTceOsZUyhYJLGGW9REPM+ID1oGloyALQrXRyx4geGaVDu5EyL0Q6UecnUhZoPQx8kwwY9vVvbyz+5TUT7BZbqQjjBCHk00XdRFKM6LgU2hEKOMqhIYwrYf5KeZ8pxtFUlzUlfF9K/yfuScGxC87Nab58MasjQ/bJITkmDjkjZXJFKqRGOLknj+SZvFgP1pP1ar1NowvWbGaP/ID1/gUB0Zln</latexit>

1
M
p
c

<latexit sha1_base64="HdppDxuNSnwZbmeXDVBHprpQWpI=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFZJSa7srunEjVLAPaEKZTCft0MmDmRuxhP6GGxeKuPVn3Pk3TtoIKnrgwuGce7n3Hi8WXIFlfRiFldW19Y3iZmlre2d3r7x/0FVRIinr0EhEsu8RxQQPWQc4CNaPJSOBJ1jPm15mfu+OScWj8BZmMXMDMg65zykBLTm2A+weUnwd0/mwXLHMZuOsZtexZVoLZKRab1Zr2M6VCsrRHpbfnVFEk4CFQAVRamBbMbgpkcCpYPOSkygWEzolYzbQNCQBU266uHmOT7Qywn4kdYWAF+r3iZQESs0CT3cGBCbqt5eJf3mDBPyGm/IwToCFdLnITwSGCGcB4BGXjIKYaUKo5PpWTCdEEgo6ppIO4etT/D/pVk3bMu2bWqV1kcdRREfoGJ0iG52jFrpCbdRBFMXoAT2hZyMxHo0X43XZWjDymUP0A8bbJxGvkbQ=</latexit><latexit sha1_base64="HdppDxuNSnwZbmeXDVBHprpQWpI=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFZJSa7srunEjVLAPaEKZTCft0MmDmRuxhP6GGxeKuPVn3Pk3TtoIKnrgwuGce7n3Hi8WXIFlfRiFldW19Y3iZmlre2d3r7x/0FVRIinr0EhEsu8RxQQPWQc4CNaPJSOBJ1jPm15mfu+OScWj8BZmMXMDMg65zykBLTm2A+weUnwd0/mwXLHMZuOsZtexZVoLZKRab1Zr2M6VCsrRHpbfnVFEk4CFQAVRamBbMbgpkcCpYPOSkygWEzolYzbQNCQBU266uHmOT7Qywn4kdYWAF+r3iZQESs0CT3cGBCbqt5eJf3mDBPyGm/IwToCFdLnITwSGCGcB4BGXjIKYaUKo5PpWTCdEEgo6ppIO4etT/D/pVk3bMu2bWqV1kcdRREfoGJ0iG52jFrpCbdRBFMXoAT2hZyMxHo0X43XZWjDymUP0A8bbJxGvkbQ=</latexit><latexit sha1_base64="HdppDxuNSnwZbmeXDVBHprpQWpI=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFZJSa7srunEjVLAPaEKZTCft0MmDmRuxhP6GGxeKuPVn3Pk3TtoIKnrgwuGce7n3Hi8WXIFlfRiFldW19Y3iZmlre2d3r7x/0FVRIinr0EhEsu8RxQQPWQc4CNaPJSOBJ1jPm15mfu+OScWj8BZmMXMDMg65zykBLTm2A+weUnwd0/mwXLHMZuOsZtexZVoLZKRab1Zr2M6VCsrRHpbfnVFEk4CFQAVRamBbMbgpkcCpYPOSkygWEzolYzbQNCQBU266uHmOT7Qywn4kdYWAF+r3iZQESs0CT3cGBCbqt5eJf3mDBPyGm/IwToCFdLnITwSGCGcB4BGXjIKYaUKo5PpWTCdEEgo6ppIO4etT/D/pVk3bMu2bWqV1kcdRREfoGJ0iG52jFrpCbdRBFMXoAT2hZyMxHo0X43XZWjDymUP0A8bbJxGvkbQ=</latexit><latexit sha1_base64="HdppDxuNSnwZbmeXDVBHprpQWpI=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFZJSa7srunEjVLAPaEKZTCft0MmDmRuxhP6GGxeKuPVn3Pk3TtoIKnrgwuGce7n3Hi8WXIFlfRiFldW19Y3iZmlre2d3r7x/0FVRIinr0EhEsu8RxQQPWQc4CNaPJSOBJ1jPm15mfu+OScWj8BZmMXMDMg65zykBLTm2A+weUnwd0/mwXLHMZuOsZtexZVoLZKRab1Zr2M6VCsrRHpbfnVFEk4CFQAVRamBbMbgpkcCpYPOSkygWEzolYzbQNCQBU266uHmOT7Qywn4kdYWAF+r3iZQESs0CT3cGBCbqt5eJf3mDBPyGm/IwToCFdLnITwSGCGcB4BGXjIKYaUKo5PpWTCdEEgo6ppIO4etT/D/pVk3bMu2bWqV1kcdRREfoGJ0iG52jFrpCbdRBFMXoAT2hZyMxHo0X43XZWjDymUP0A8bbJxGvkbQ=</latexit>

0.
1
M
p
c

<latexit sha1_base64="D19aqIOEQGHNo6ghf3pW6YGTVVY=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoPgadkNMSa3oBcvQgTzgGQNs5PZZMjsg5leNSz5Dy8eFPHqv3jzb5xNVlDRgoaiqpvuLjcSXIFlfRi5peWV1bX8emFjc2t7p7i711ZhLClr0VCEsusSxQQPWAs4CNaNJCO+K1jHnZynfueWScXD4BqmEXN8Mgq4xykBLd1Ypt0Hdg8JvozobFAsWWa9dlKxq9gyrTlSUq7WyxVsZ0oJZWgOiu/9YUhjnwVABVGqZ1sROAmRwKlgs0I/ViwidEJGrKdpQHymnGR+9QwfaWWIvVDqCgDP1e8TCfGVmvqu7vQJjNVvLxX/8noxeDUn4UEUAwvoYpEXCwwhTiPAQy4ZBTHVhFDJ9a2YjokkFHRQBR3C16f4f9Ium7YO76pSapxlceTRATpEx8hGp6iBLlATtRBFEj2gJ/Rs3BmPxovxumjNGdnMPvoB4+0T7rWSJg==</latexit><latexit sha1_base64="D19aqIOEQGHNo6ghf3pW6YGTVVY=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoPgadkNMSa3oBcvQgTzgGQNs5PZZMjsg5leNSz5Dy8eFPHqv3jzb5xNVlDRgoaiqpvuLjcSXIFlfRi5peWV1bX8emFjc2t7p7i711ZhLClr0VCEsusSxQQPWAs4CNaNJCO+K1jHnZynfueWScXD4BqmEXN8Mgq4xykBLd1Ypt0Hdg8JvozobFAsWWa9dlKxq9gyrTlSUq7WyxVsZ0oJZWgOiu/9YUhjnwVABVGqZ1sROAmRwKlgs0I/ViwidEJGrKdpQHymnGR+9QwfaWWIvVDqCgDP1e8TCfGVmvqu7vQJjNVvLxX/8noxeDUn4UEUAwvoYpEXCwwhTiPAQy4ZBTHVhFDJ9a2YjokkFHRQBR3C16f4f9Ium7YO76pSapxlceTRATpEx8hGp6iBLlATtRBFEj2gJ/Rs3BmPxovxumjNGdnMPvoB4+0T7rWSJg==</latexit><latexit sha1_base64="D19aqIOEQGHNo6ghf3pW6YGTVVY=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoPgadkNMSa3oBcvQgTzgGQNs5PZZMjsg5leNSz5Dy8eFPHqv3jzb5xNVlDRgoaiqpvuLjcSXIFlfRi5peWV1bX8emFjc2t7p7i711ZhLClr0VCEsusSxQQPWAs4CNaNJCO+K1jHnZynfueWScXD4BqmEXN8Mgq4xykBLd1Ypt0Hdg8JvozobFAsWWa9dlKxq9gyrTlSUq7WyxVsZ0oJZWgOiu/9YUhjnwVABVGqZ1sROAmRwKlgs0I/ViwidEJGrKdpQHymnGR+9QwfaWWIvVDqCgDP1e8TCfGVmvqu7vQJjNVvLxX/8noxeDUn4UEUAwvoYpEXCwwhTiPAQy4ZBTHVhFDJ9a2YjokkFHRQBR3C16f4f9Ium7YO76pSapxlceTRATpEx8hGp6iBLlATtRBFEj2gJ/Rs3BmPxovxumjNGdnMPvoB4+0T7rWSJg==</latexit><latexit sha1_base64="D19aqIOEQGHNo6ghf3pW6YGTVVY=">AAAB9XicdVDLSgNBEJyNrxhfUY9eBoPgadkNMSa3oBcvQgTzgGQNs5PZZMjsg5leNSz5Dy8eFPHqv3jzb5xNVlDRgoaiqpvuLjcSXIFlfRi5peWV1bX8emFjc2t7p7i711ZhLClr0VCEsusSxQQPWAs4CNaNJCO+K1jHnZynfueWScXD4BqmEXN8Mgq4xykBLd1Ypt0Hdg8JvozobFAsWWa9dlKxq9gyrTlSUq7WyxVsZ0oJZWgOiu/9YUhjnwVABVGqZ1sROAmRwKlgs0I/ViwidEJGrKdpQHymnGR+9QwfaWWIvVDqCgDP1e8TCfGVmvqu7vQJjNVvLxX/8noxeDUn4UEUAwvoYpEXCwwhTiPAQy4ZBTHVhFDJ9a2YjokkFHRQBR3C16f4f9Ium7YO76pSapxlceTRATpEx8hGp6iBLlATtRBFEj2gJ/Rs3BmPxovxumjNGdnMPvoB4+0T7rWSJg==</latexit> 0.
06

M
p
c

<latexit sha1_base64="zzheJ27r+sXx5Fc8tYn/S16zylE=">AAAB+HicdVDLSgNBEJyNrxgfWfXoZTAInpbdEGNyC3rxIkQwD0iWMDuZJENmH8z0inHJl3jxoIhXP8Wbf+NssoKKFjQUVd10d3mR4Aps+8PIrayurW/kNwtb2zu7RXNvv63CWFLWoqEIZdcjigkesBZwEKwbSUZ8T7CON71I/c4tk4qHwQ3MIub6ZBzwEacEtDQwi7ZlV/vA7iDBVxGdD8ySbdVrpxWnirW1QErK1Xq5gp1MKaEMzYH53h+GNPZZAFQQpXqOHYGbEAmcCjYv9GPFIkKnZMx6mgbEZ8pNFofP8bFWhngUSl0B4IX6fSIhvlIz39OdPoGJ+u2l4l9eL4ZRzU14EMXAArpcNIoFhhCnKeAhl4yCmGlCqOT6VkwnRBIKOquCDuHrU/w/aZctx7ac60qpcZ7FkUeH6AidIAedoQa6RE3UQhTF6AE9oWfj3ng0XozXZWvOyGYO0A8Yb5/eoJKW</latexit><latexit sha1_base64="zzheJ27r+sXx5Fc8tYn/S16zylE=">AAAB+HicdVDLSgNBEJyNrxgfWfXoZTAInpbdEGNyC3rxIkQwD0iWMDuZJENmH8z0inHJl3jxoIhXP8Wbf+NssoKKFjQUVd10d3mR4Aps+8PIrayurW/kNwtb2zu7RXNvv63CWFLWoqEIZdcjigkesBZwEKwbSUZ8T7CON71I/c4tk4qHwQ3MIub6ZBzwEacEtDQwi7ZlV/vA7iDBVxGdD8ySbdVrpxWnirW1QErK1Xq5gp1MKaEMzYH53h+GNPZZAFQQpXqOHYGbEAmcCjYv9GPFIkKnZMx6mgbEZ8pNFofP8bFWhngUSl0B4IX6fSIhvlIz39OdPoGJ+u2l4l9eL4ZRzU14EMXAArpcNIoFhhCnKeAhl4yCmGlCqOT6VkwnRBIKOquCDuHrU/w/aZctx7ac60qpcZ7FkUeH6AidIAedoQa6RE3UQhTF6AE9oWfj3ng0XozXZWvOyGYO0A8Yb5/eoJKW</latexit><latexit sha1_base64="zzheJ27r+sXx5Fc8tYn/S16zylE=">AAAB+HicdVDLSgNBEJyNrxgfWfXoZTAInpbdEGNyC3rxIkQwD0iWMDuZJENmH8z0inHJl3jxoIhXP8Wbf+NssoKKFjQUVd10d3mR4Aps+8PIrayurW/kNwtb2zu7RXNvv63CWFLWoqEIZdcjigkesBZwEKwbSUZ8T7CON71I/c4tk4qHwQ3MIub6ZBzwEacEtDQwi7ZlV/vA7iDBVxGdD8ySbdVrpxWnirW1QErK1Xq5gp1MKaEMzYH53h+GNPZZAFQQpXqOHYGbEAmcCjYv9GPFIkKnZMx6mgbEZ8pNFofP8bFWhngUSl0B4IX6fSIhvlIz39OdPoGJ+u2l4l9eL4ZRzU14EMXAArpcNIoFhhCnKeAhl4yCmGlCqOT6VkwnRBIKOquCDuHrU/w/aZctx7ac60qpcZ7FkUeH6AidIAedoQa6RE3UQhTF6AE9oWfj3ng0XozXZWvOyGYO0A8Yb5/eoJKW</latexit><latexit sha1_base64="zzheJ27r+sXx5Fc8tYn/S16zylE=">AAAB+HicdVDLSgNBEJyNrxgfWfXoZTAInpbdEGNyC3rxIkQwD0iWMDuZJENmH8z0inHJl3jxoIhXP8Wbf+NssoKKFjQUVd10d3mR4Aps+8PIrayurW/kNwtb2zu7RXNvv63CWFLWoqEIZdcjigkesBZwEKwbSUZ8T7CON71I/c4tk4qHwQ3MIub6ZBzwEacEtDQwi7ZlV/vA7iDBVxGdD8ySbdVrpxWnirW1QErK1Xq5gp1MKaEMzYH53h+GNPZZAFQQpXqOHYGbEAmcCjYv9GPFIkKnZMx6mgbEZ8pNFofP8bFWhngUSl0B4IX6fSIhvlIz39OdPoGJ+u2l4l9eL4ZRzU14EMXAArpcNIoFhhCnKeAhl4yCmGlCqOT6VkwnRBIKOquCDuHrU/w/aZctx7ac60qpcZ7FkUeH6AidIAedoQa6RE3UQhTF6AE9oWfj3ng0XozXZWvOyGYO0A8Yb5/eoJKW</latexit>

�FS
<latexit sha1_base64="hy9F8wUV9GdAYgay5IxbRPmR394=">AAAB+nicdVDLSgMxFM3UV62vVpdugkVwNcyUWttdURCXFe0D2mHIZNI2NPMguaOWsZ/ixoUibv0Sd/6N6UNQ0QOBwznncm+OFwuuwLI+jMzS8srqWnY9t7G5tb2TL+y2VJRIypo0EpHseEQxwUPWBA6CdWLJSOAJ1vZGZ1O/fcOk4lF4DeOYOQEZhLzPKQEtuflCT+iwT9wesDtIz68mbr5ombXqcdmuYMu0ZpiSUqVWKmN7oRTRAg03/97zI5oELAQqiFJd24rBSYkETgWb5HqJYjGhIzJgXU1DEjDlpLPTJ/hQKz7uR1K/EPBM/T6RkkCpceDpZEBgqH57U/Evr5tAv+qkPIwTYCGdL+onAkOEpz1gn0tGQYw1IVRyfSumQyIJBd1WTpfw9VP8P2mVTNsy7ctysX66qCOL9tEBOkI2OkF1dIEaqIkoukUP6Ak9G/fGo/FivM6jGWMxs4d+wHj7BM+2lFs=</latexit><latexit sha1_base64="hy9F8wUV9GdAYgay5IxbRPmR394=">AAAB+nicdVDLSgMxFM3UV62vVpdugkVwNcyUWttdURCXFe0D2mHIZNI2NPMguaOWsZ/ixoUibv0Sd/6N6UNQ0QOBwznncm+OFwuuwLI+jMzS8srqWnY9t7G5tb2TL+y2VJRIypo0EpHseEQxwUPWBA6CdWLJSOAJ1vZGZ1O/fcOk4lF4DeOYOQEZhLzPKQEtuflCT+iwT9wesDtIz68mbr5ombXqcdmuYMu0ZpiSUqVWKmN7oRTRAg03/97zI5oELAQqiFJd24rBSYkETgWb5HqJYjGhIzJgXU1DEjDlpLPTJ/hQKz7uR1K/EPBM/T6RkkCpceDpZEBgqH57U/Evr5tAv+qkPIwTYCGdL+onAkOEpz1gn0tGQYw1IVRyfSumQyIJBd1WTpfw9VP8P2mVTNsy7ctysX66qCOL9tEBOkI2OkF1dIEaqIkoukUP6Ak9G/fGo/FivM6jGWMxs4d+wHj7BM+2lFs=</latexit><latexit sha1_base64="hy9F8wUV9GdAYgay5IxbRPmR394=">AAAB+nicdVDLSgMxFM3UV62vVpdugkVwNcyUWttdURCXFe0D2mHIZNI2NPMguaOWsZ/ixoUibv0Sd/6N6UNQ0QOBwznncm+OFwuuwLI+jMzS8srqWnY9t7G5tb2TL+y2VJRIypo0EpHseEQxwUPWBA6CdWLJSOAJ1vZGZ1O/fcOk4lF4DeOYOQEZhLzPKQEtuflCT+iwT9wesDtIz68mbr5ombXqcdmuYMu0ZpiSUqVWKmN7oRTRAg03/97zI5oELAQqiFJd24rBSYkETgWb5HqJYjGhIzJgXU1DEjDlpLPTJ/hQKz7uR1K/EPBM/T6RkkCpceDpZEBgqH57U/Evr5tAv+qkPIwTYCGdL+onAkOEpz1gn0tGQYw1IVRyfSumQyIJBd1WTpfw9VP8P2mVTNsy7ctysX66qCOL9tEBOkI2OkF1dIEaqIkoukUP6Ak9G/fGo/FivM6jGWMxs4d+wHj7BM+2lFs=</latexit><latexit sha1_base64="hy9F8wUV9GdAYgay5IxbRPmR394=">AAAB+nicdVDLSgMxFM3UV62vVpdugkVwNcyUWttdURCXFe0D2mHIZNI2NPMguaOWsZ/ixoUibv0Sd/6N6UNQ0QOBwznncm+OFwuuwLI+jMzS8srqWnY9t7G5tb2TL+y2VJRIypo0EpHseEQxwUPWBA6CdWLJSOAJ1vZGZ1O/fcOk4lF4DeOYOQEZhLzPKQEtuflCT+iwT9wesDtIz68mbr5ombXqcdmuYMu0ZpiSUqVWKmN7oRTRAg03/97zI5oELAQqiFJd24rBSYkETgWb5HqJYjGhIzJgXU1DEjDlpLPTJ/hQKz7uR1K/EPBM/T6RkkCpceDpZEBgqH57U/Evr5tAv+qkPIwTYCGdL+onAkOEpz1gn0tGQYw1IVRyfSumQyIJBd1WTpfw9VP8P2mVTNsy7ctysX66qCOL9tEBOkI2OkF1dIEaqIkoukUP6Ak9G/fGo/FivM6jGWMxs4d+wHj7BM+2lFs=</latexit>

�>H(mW)
<latexit sha1_base64="U2huwSmb+iyELgfne5QvHuhciAw="></latexit><latexit sha1_base64="U2huwSmb+iyELgfne5QvHuhciAw="></latexit><latexit sha1_base64="U2huwSmb+iyELgfne5QvHuhciAw="></latexit><latexit sha1_base64="U2huwSmb+iyELgfne5QvHuhciAw="></latexit>

Pm⌫> eV
<latexit sha1_base64="rc68UrQkBRpHLSLjCb4y5UqwI+o="></latexit><latexit sha1_base64="rc68UrQkBRpHLSLjCb4y5UqwI+o="></latexit><latexit sha1_base64="rc68UrQkBRpHLSLjCb4y5UqwI+o="></latexit><latexit sha1_base64="rc68UrQkBRpHLSLjCb4y5UqwI+o="></latexit>

� >H0
<latexit sha1_base64="LW0c+w5OsmTkmDbWXHWSy2baLWQ=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1oEVyURQVdSdGGXFewDmhBuppN26EwSZiZCCQV/xY0LRdz6He78G6cPRFsPXDiccy/33hOmnCntOF9WYWl5ZXWtuF7a2Nza3rF395oqySShDZLwRLZDUJSzmDY005y2U0lBhJy2wsHN2G89UKlYEt/rYUp9Ab2YRYyANlJgH3i3IAQEXqqYd4SvTNUCJ7DLTsWZAP8Qd56U0Qz1wP70ugnJBI014aBUx3VS7ecgNSOcjkpepmgKZAA92jE0BkGVn0/OH+ETo3RxlEhTscYT9fdEDkKpoQhNpwDdV/PeWPzP62Q6uvRzFqeZpjGZLooyjnWCx1ngLpOUaD40BIhk5lZM+iCBaJNYyYSw8PIiaZ5VXKfi3p2Xq9ezOIroEB2jU+SiC1RFNVRHDURQjp7QC3q1Hq1n6816n7YWrNnMPvoD6+Mb0XyUEw==</latexit><latexit sha1_base64="LW0c+w5OsmTkmDbWXHWSy2baLWQ=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1oEVyURQVdSdGGXFewDmhBuppN26EwSZiZCCQV/xY0LRdz6He78G6cPRFsPXDiccy/33hOmnCntOF9WYWl5ZXWtuF7a2Nza3rF395oqySShDZLwRLZDUJSzmDY005y2U0lBhJy2wsHN2G89UKlYEt/rYUp9Ab2YRYyANlJgH3i3IAQEXqqYd4SvTNUCJ7DLTsWZAP8Qd56U0Qz1wP70ugnJBI014aBUx3VS7ecgNSOcjkpepmgKZAA92jE0BkGVn0/OH+ETo3RxlEhTscYT9fdEDkKpoQhNpwDdV/PeWPzP62Q6uvRzFqeZpjGZLooyjnWCx1ngLpOUaD40BIhk5lZM+iCBaJNYyYSw8PIiaZ5VXKfi3p2Xq9ezOIroEB2jU+SiC1RFNVRHDURQjp7QC3q1Hq1n6816n7YWrNnMPvoD6+Mb0XyUEw==</latexit><latexit sha1_base64="LW0c+w5OsmTkmDbWXHWSy2baLWQ=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1oEVyURQVdSdGGXFewDmhBuppN26EwSZiZCCQV/xY0LRdz6He78G6cPRFsPXDiccy/33hOmnCntOF9WYWl5ZXWtuF7a2Nza3rF395oqySShDZLwRLZDUJSzmDY005y2U0lBhJy2wsHN2G89UKlYEt/rYUp9Ab2YRYyANlJgH3i3IAQEXqqYd4SvTNUCJ7DLTsWZAP8Qd56U0Qz1wP70ugnJBI014aBUx3VS7ecgNSOcjkpepmgKZAA92jE0BkGVn0/OH+ETo3RxlEhTscYT9fdEDkKpoQhNpwDdV/PeWPzP62Q6uvRzFqeZpjGZLooyjnWCx1ngLpOUaD40BIhk5lZM+iCBaJNYyYSw8PIiaZ5VXKfi3p2Xq9ezOIroEB2jU+SiC1RFNVRHDURQjp7QC3q1Hq1n6816n7YWrNnMPvoD6+Mb0XyUEw==</latexit><latexit sha1_base64="LW0c+w5OsmTkmDbWXHWSy2baLWQ=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1oEVyURQVdSdGGXFewDmhBuppN26EwSZiZCCQV/xY0LRdz6He78G6cPRFsPXDiccy/33hOmnCntOF9WYWl5ZXWtuF7a2Nza3rF395oqySShDZLwRLZDUJSzmDY005y2U0lBhJy2wsHN2G89UKlYEt/rYUp9Ab2YRYyANlJgH3i3IAQEXqqYd4SvTNUCJ7DLTsWZAP8Qd56U0Qz1wP70ugnJBI014aBUx3VS7ecgNSOcjkpepmgKZAA92jE0BkGVn0/OH+ETo3RxlEhTscYT9fdEDkKpoQhNpwDdV/PeWPzP62Q6uvRzFqeZpjGZLooyjnWCx1ngLpOUaD40BIhk5lZM+iCBaJNYyYSw8PIiaZ5VXKfi3p2Xq9ezOIroEB2jU+SiC1RFNVRHDURQjp7QC3q1Hq1n6816n7YWrNnMPvoD6+Mb0XyUEw==</latexit>

� 
=10

�11 H
0

<latexit sha1_base64="NU2kGNRDUInMgu4ZvsWMj2qTsMY=">AAACB3icbVDLSgMxFM3UV62vUZeCpBbBjWVGBN0IRRd2WcE+oDMOmTTThiaZIckIZejOjb/ixoUibv0Fd/6N6QPR1gMXDufcy733hAmjSjvOl5VbWFxaXsmvFtbWNza37O2dhopTiUkdxyyWrRApwqggdU01I61EEsRDRpph/2rkN++JVDQWt3qQEJ+jrqARxUgbKbD3vWvEOQq8RFHoFS+8InSdu+zYdYewGjiBXXLKzhjwh7izpASmqAX2p9eJccqJ0Jghpdquk2g/Q1JTzMiw4KWKJAj3UZe0DRWIE+Vn4z+G8NAoHRjF0pTQcKz+nsgQV2rAQ9PJke6pWW8k/ue1Ux2d+xkVSaqJwJNFUcqgjuEoFNihkmDNBoYgLKm5FeIekghrE13BhDD38jxpnJRdp+zenJYql9M48mAPHIAj4IIzUAFVUAN1gMEDeAIv4NV6tJ6tN+t90pqzpjO74A+sj28F4pbS</latexit><latexit sha1_base64="NU2kGNRDUInMgu4ZvsWMj2qTsMY=">AAACB3icbVDLSgMxFM3UV62vUZeCpBbBjWVGBN0IRRd2WcE+oDMOmTTThiaZIckIZejOjb/ixoUibv0Fd/6N6QPR1gMXDufcy733hAmjSjvOl5VbWFxaXsmvFtbWNza37O2dhopTiUkdxyyWrRApwqggdU01I61EEsRDRpph/2rkN++JVDQWt3qQEJ+jrqARxUgbKbD3vWvEOQq8RFHoFS+8InSdu+zYdYewGjiBXXLKzhjwh7izpASmqAX2p9eJccqJ0Jghpdquk2g/Q1JTzMiw4KWKJAj3UZe0DRWIE+Vn4z+G8NAoHRjF0pTQcKz+nsgQV2rAQ9PJke6pWW8k/ue1Ux2d+xkVSaqJwJNFUcqgjuEoFNihkmDNBoYgLKm5FeIekghrE13BhDD38jxpnJRdp+zenJYql9M48mAPHIAj4IIzUAFVUAN1gMEDeAIv4NV6tJ6tN+t90pqzpjO74A+sj28F4pbS</latexit><latexit sha1_base64="NU2kGNRDUInMgu4ZvsWMj2qTsMY=">AAACB3icbVDLSgMxFM3UV62vUZeCpBbBjWVGBN0IRRd2WcE+oDMOmTTThiaZIckIZejOjb/ixoUibv0Fd/6N6QPR1gMXDufcy733hAmjSjvOl5VbWFxaXsmvFtbWNza37O2dhopTiUkdxyyWrRApwqggdU01I61EEsRDRpph/2rkN++JVDQWt3qQEJ+jrqARxUgbKbD3vWvEOQq8RFHoFS+8InSdu+zYdYewGjiBXXLKzhjwh7izpASmqAX2p9eJccqJ0Jghpdquk2g/Q1JTzMiw4KWKJAj3UZe0DRWIE+Vn4z+G8NAoHRjF0pTQcKz+nsgQV2rAQ9PJke6pWW8k/ue1Ux2d+xkVSaqJwJNFUcqgjuEoFNihkmDNBoYgLKm5FeIekghrE13BhDD38jxpnJRdp+zenJYql9M48mAPHIAj4IIzUAFVUAN1gMEDeAIv4NV6tJ6tN+t90pqzpjO74A+sj28F4pbS</latexit><latexit sha1_base64="NU2kGNRDUInMgu4ZvsWMj2qTsMY=">AAACB3icbVDLSgMxFM3UV62vUZeCpBbBjWVGBN0IRRd2WcE+oDMOmTTThiaZIckIZejOjb/ixoUibv0Fd/6N6QPR1gMXDufcy733hAmjSjvOl5VbWFxaXsmvFtbWNza37O2dhopTiUkdxyyWrRApwqggdU01I61EEsRDRpph/2rkN++JVDQWt3qQEJ+jrqARxUgbKbD3vWvEOQq8RFHoFS+8InSdu+zYdYewGjiBXXLKzhjwh7izpASmqAX2p9eJccqJ0Jghpdquk2g/Q1JTzMiw4KWKJAj3UZe0DRWIE+Vn4z+G8NAoHRjF0pTQcKz+nsgQV2rAQ9PJke6pWW8k/ue1Ux2d+xkVSaqJwJNFUcqgjuEoFNihkmDNBoYgLKm5FeIekghrE13BhDD38jxpnJRdp+zenJYql9M48mAPHIAj4IIzUAFVUAN1gMEDeAIv4NV6tJ6tN+t90pqzpjO74A+sj28F4pbS</latexit>

⌦
 = ⌦

DM

<latexit sha1_base64="/VXSS6c5FEgFmkqRN9q0qqFwv4g=">AAACHHicbVDLSgMxFM3UV62vqks3wSK4KjMq6EYo6sKNWME+oFNKJr1tQzMPkjtiGeZD3Pgrblwo4saF4N+YtrPQ6oGEk3Pu5eYeL5JCo21/Wbm5+YXFpfxyYWV1bX2juLlV12GsONR4KEPV9JgGKQKooUAJzUgB8z0JDW94PvYbd6C0CINbHEXQ9lk/ED3BGRqpUzx0r33os44baUFPafZKXM2ViDC7cSSBugj3mFxcpWmnWLLL9gT0L3EyUiIZqp3ih9sNeexDgFwyrVuOHWE7YQoFl5AW3FhDxPiQ9aFlaMB80O1kslxK94zSpb1QmRMgnag/OxLmaz3yPVPpMxzoWW8s/ue1YuydtBMRRDFCwKeDerGkGNJxUrQrFHCUI0OYycH8lfIBU4yjybNgQnBmV/5L6gdlxy47N0elylkWR57skF2yTxxyTCrkklRJjXDyQJ7IC3m1Hq1n6816n5bmrKxnm/yC9fkN9tKijw==</latexit><latexit sha1_base64="/VXSS6c5FEgFmkqRN9q0qqFwv4g=">AAACHHicbVDLSgMxFM3UV62vqks3wSK4KjMq6EYo6sKNWME+oFNKJr1tQzMPkjtiGeZD3Pgrblwo4saF4N+YtrPQ6oGEk3Pu5eYeL5JCo21/Wbm5+YXFpfxyYWV1bX2juLlV12GsONR4KEPV9JgGKQKooUAJzUgB8z0JDW94PvYbd6C0CINbHEXQ9lk/ED3BGRqpUzx0r33os44baUFPafZKXM2ViDC7cSSBugj3mFxcpWmnWLLL9gT0L3EyUiIZqp3ih9sNeexDgFwyrVuOHWE7YQoFl5AW3FhDxPiQ9aFlaMB80O1kslxK94zSpb1QmRMgnag/OxLmaz3yPVPpMxzoWW8s/ue1YuydtBMRRDFCwKeDerGkGNJxUrQrFHCUI0OYycH8lfIBU4yjybNgQnBmV/5L6gdlxy47N0elylkWR57skF2yTxxyTCrkklRJjXDyQJ7IC3m1Hq1n6816n5bmrKxnm/yC9fkN9tKijw==</latexit><latexit sha1_base64="/VXSS6c5FEgFmkqRN9q0qqFwv4g=">AAACHHicbVDLSgMxFM3UV62vqks3wSK4KjMq6EYo6sKNWME+oFNKJr1tQzMPkjtiGeZD3Pgrblwo4saF4N+YtrPQ6oGEk3Pu5eYeL5JCo21/Wbm5+YXFpfxyYWV1bX2juLlV12GsONR4KEPV9JgGKQKooUAJzUgB8z0JDW94PvYbd6C0CINbHEXQ9lk/ED3BGRqpUzx0r33os44baUFPafZKXM2ViDC7cSSBugj3mFxcpWmnWLLL9gT0L3EyUiIZqp3ih9sNeexDgFwyrVuOHWE7YQoFl5AW3FhDxPiQ9aFlaMB80O1kslxK94zSpb1QmRMgnag/OxLmaz3yPVPpMxzoWW8s/ue1YuydtBMRRDFCwKeDerGkGNJxUrQrFHCUI0OYycH8lfIBU4yjybNgQnBmV/5L6gdlxy47N0elylkWR57skF2yTxxyTCrkklRJjXDyQJ7IC3m1Hq1n6816n5bmrKxnm/yC9fkN9tKijw==</latexit><latexit sha1_base64="/VXSS6c5FEgFmkqRN9q0qqFwv4g=">AAACHHicbVDLSgMxFM3UV62vqks3wSK4KjMq6EYo6sKNWME+oFNKJr1tQzMPkjtiGeZD3Pgrblwo4saF4N+YtrPQ6oGEk3Pu5eYeL5JCo21/Wbm5+YXFpfxyYWV1bX2juLlV12GsONR4KEPV9JgGKQKooUAJzUgB8z0JDW94PvYbd6C0CINbHEXQ9lk/ED3BGRqpUzx0r33os44baUFPafZKXM2ViDC7cSSBugj3mFxcpWmnWLLL9gT0L3EyUiIZqp3ih9sNeexDgFwyrVuOHWE7YQoFl5AW3FhDxPiQ9aFlaMB80O1kslxK94zSpb1QmRMgnag/OxLmaz3yPVPpMxzoWW8s/ue1YuydtBMRRDFCwKeDerGkGNJxUrQrFHCUI0OYycH8lfIBU4yjybNgQnBmV/5L6gdlxy47N0elylkWR57skF2yTxxyTCrkklRJjXDyQJ7IC3m1Hq1n6816n5bmrKxnm/yC9fkN9tKijw==</latexit>

m
 
>

m
W

<latexit sha1_base64="dcufJsfInAdgg/YlBxqD71OREUo=">AAACCnicdVDLSsNAFJ3UV62vqks3o0VwFRJRdCVFNy4r2Ac0IUymk3boTBJmboQSunbjr7hxoYhbv8Cdf+O0jVBFD9zL4Zx7mbknTAXX4DifVmlhcWl5pbxaWVvf2Nyqbu+0dJIpypo0EYnqhEQzwWPWBA6CdVLFiAwFa4fDq4nfvmNK8yS+hVHKfEn6MY84JWCkoLovAy/VHF9gGeSepoqnUHQYCYbb46Bac21nCuzYp9+kUL6tGirQCKofXi+hmWQxUEG07rpOCn5OFHAq2LjiZZqlhA5Jn3UNjYlk2s+np4zxoVF6OEqUqRjwVJ3fyInUeiRDMykJDPRvbyL+5XUziM79nMdpBiyms4eiTGBI8CQX3OOKURAjQ4i53/wV0wFRhIJJrzIfwv+kdWy7ju3enNTql0UcZbSHDtARctEZqqNr1EBNRNE9ekTP6MV6sJ6sV+ttNlqyip1d9APW+xeneprf</latexit><latexit sha1_base64="dcufJsfInAdgg/YlBxqD71OREUo=">AAACCnicdVDLSsNAFJ3UV62vqks3o0VwFRJRdCVFNy4r2Ac0IUymk3boTBJmboQSunbjr7hxoYhbv8Cdf+O0jVBFD9zL4Zx7mbknTAXX4DifVmlhcWl5pbxaWVvf2Nyqbu+0dJIpypo0EYnqhEQzwWPWBA6CdVLFiAwFa4fDq4nfvmNK8yS+hVHKfEn6MY84JWCkoLovAy/VHF9gGeSepoqnUHQYCYbb46Bac21nCuzYp9+kUL6tGirQCKofXi+hmWQxUEG07rpOCn5OFHAq2LjiZZqlhA5Jn3UNjYlk2s+np4zxoVF6OEqUqRjwVJ3fyInUeiRDMykJDPRvbyL+5XUziM79nMdpBiyms4eiTGBI8CQX3OOKURAjQ4i53/wV0wFRhIJJrzIfwv+kdWy7ju3enNTql0UcZbSHDtARctEZqqNr1EBNRNE9ekTP6MV6sJ6sV+ttNlqyip1d9APW+xeneprf</latexit><latexit sha1_base64="dcufJsfInAdgg/YlBxqD71OREUo=">AAACCnicdVDLSsNAFJ3UV62vqks3o0VwFRJRdCVFNy4r2Ac0IUymk3boTBJmboQSunbjr7hxoYhbv8Cdf+O0jVBFD9zL4Zx7mbknTAXX4DifVmlhcWl5pbxaWVvf2Nyqbu+0dJIpypo0EYnqhEQzwWPWBA6CdVLFiAwFa4fDq4nfvmNK8yS+hVHKfEn6MY84JWCkoLovAy/VHF9gGeSepoqnUHQYCYbb46Bac21nCuzYp9+kUL6tGirQCKofXi+hmWQxUEG07rpOCn5OFHAq2LjiZZqlhA5Jn3UNjYlk2s+np4zxoVF6OEqUqRjwVJ3fyInUeiRDMykJDPRvbyL+5XUziM79nMdpBiyms4eiTGBI8CQX3OOKURAjQ4i53/wV0wFRhIJJrzIfwv+kdWy7ju3enNTql0UcZbSHDtARctEZqqNr1EBNRNE9ekTP6MV6sJ6sV+ttNlqyip1d9APW+xeneprf</latexit><latexit sha1_base64="dcufJsfInAdgg/YlBxqD71OREUo=">AAACCnicdVDLSsNAFJ3UV62vqks3o0VwFRJRdCVFNy4r2Ac0IUymk3boTBJmboQSunbjr7hxoYhbv8Cdf+O0jVBFD9zL4Zx7mbknTAXX4DifVmlhcWl5pbxaWVvf2Nyqbu+0dJIpypo0EYnqhEQzwWPWBA6CdVLFiAwFa4fDq4nfvmNK8yS+hVHKfEn6MY84JWCkoLovAy/VHF9gGeSepoqnUHQYCYbb46Bac21nCuzYp9+kUL6tGirQCKofXi+hmWQxUEG07rpOCn5OFHAq2LjiZZqlhA5Jn3UNjYlk2s+np4zxoVF6OEqUqRjwVJ3fyInUeiRDMykJDPRvbyL+5XUziM79nMdpBiyms4eiTGBI8CQX3OOKURAjQ4i53/wV0wFRhIJJrzIfwv+kdWy7ju3enNTql0UcZbSHDtARctEZqqNr1EBNRNE9ekTP6MV6sJ6sV+ttNlqyip1d9APW+xeneprf</latexit>



A DISTRIBUTION OF 
MASSES

FOR ILLUSTRATIVE PURPOSES I HAVE TAKEN ALL N MASSES TO BE EQUAL

m
<latexit sha1_base64="uIbhaxHObW9k+KtpSlNLCo0J2X4=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jEB84BkCbOT3mTMzOwyMyuEkC/w4kERr36SN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7BT3N3bPzgsHR03TZJphg2WiES3I2pQcIUNy63AdqqRykhgKxrdzfzWE2rDE/VgxymGkg4Ujzmj1kl12SuV/Yo/B1klQU7KkKPWK311+wnLJCrLBDWmE/ipDSdUW84ETovdzGBK2YgOsOOoohJNOJkfOiXnTumTONGulCVz9ffEhEpjxjJynZLaoVn2ZuJ/Xiez8U044SrNLCq2WBRngtiEzL4mfa6RWTF2hDLN3a2EDammzLpsii6EYPnlVdK8rAR+Jahflau3eRwFOIUzuIAArqEK91CDBjBAeIZXePMevRfv3ftYtK55+cwJ/IH3+QPVjYzx</latexit><latexit sha1_base64="uIbhaxHObW9k+KtpSlNLCo0J2X4=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jEB84BkCbOT3mTMzOwyMyuEkC/w4kERr36SN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7BT3N3bPzgsHR03TZJphg2WiES3I2pQcIUNy63AdqqRykhgKxrdzfzWE2rDE/VgxymGkg4Ujzmj1kl12SuV/Yo/B1klQU7KkKPWK311+wnLJCrLBDWmE/ipDSdUW84ETovdzGBK2YgOsOOoohJNOJkfOiXnTumTONGulCVz9ffEhEpjxjJynZLaoVn2ZuJ/Xiez8U044SrNLCq2WBRngtiEzL4mfa6RWTF2hDLN3a2EDammzLpsii6EYPnlVdK8rAR+Jahflau3eRwFOIUzuIAArqEK91CDBjBAeIZXePMevRfv3ftYtK55+cwJ/IH3+QPVjYzx</latexit><latexit sha1_base64="uIbhaxHObW9k+KtpSlNLCo0J2X4=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jEB84BkCbOT3mTMzOwyMyuEkC/w4kERr36SN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7BT3N3bPzgsHR03TZJphg2WiES3I2pQcIUNy63AdqqRykhgKxrdzfzWE2rDE/VgxymGkg4Ujzmj1kl12SuV/Yo/B1klQU7KkKPWK311+wnLJCrLBDWmE/ipDSdUW84ETovdzGBK2YgOsOOoohJNOJkfOiXnTumTONGulCVz9ffEhEpjxjJynZLaoVn2ZuJ/Xiez8U044SrNLCq2WBRngtiEzL4mfa6RWTF2hDLN3a2EDammzLpsii6EYPnlVdK8rAR+Jahflau3eRwFOIUzuIAArqEK91CDBjBAeIZXePMevRfv3ftYtK55+cwJ/IH3+QPVjYzx</latexit><latexit sha1_base64="uIbhaxHObW9k+KtpSlNLCo0J2X4=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jEB84BkCbOT3mTMzOwyMyuEkC/w4kERr36SN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7BT3N3bPzgsHR03TZJphg2WiES3I2pQcIUNy63AdqqRykhgKxrdzfzWE2rDE/VgxymGkg4Ujzmj1kl12SuV/Yo/B1klQU7KkKPWK311+wnLJCrLBDWmE/ipDSdUW84ETovdzGBK2YgOsOOoohJNOJkfOiXnTumTONGulCVz9ffEhEpjxjJynZLaoVn2ZuJ/Xiez8U044SrNLCq2WBRngtiEzL4mfa6RWTF2hDLN3a2EDammzLpsii6EYPnlVdK8rAR+Jahflau3eRwFOIUzuIAArqEK91CDBjBAeIZXePMevRfv3ftYtK55+cwJ/IH3+QPVjYzx</latexit>

m
<latexit sha1_base64="uIbhaxHObW9k+KtpSlNLCo0J2X4=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jEB84BkCbOT3mTMzOwyMyuEkC/w4kERr36SN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7BT3N3bPzgsHR03TZJphg2WiES3I2pQcIUNy63AdqqRykhgKxrdzfzWE2rDE/VgxymGkg4Ujzmj1kl12SuV/Yo/B1klQU7KkKPWK311+wnLJCrLBDWmE/ipDSdUW84ETovdzGBK2YgOsOOoohJNOJkfOiXnTumTONGulCVz9ffEhEpjxjJynZLaoVn2ZuJ/Xiez8U044SrNLCq2WBRngtiEzL4mfa6RWTF2hDLN3a2EDammzLpsii6EYPnlVdK8rAR+Jahflau3eRwFOIUzuIAArqEK91CDBjBAeIZXePMevRfv3ftYtK55+cwJ/IH3+QPVjYzx</latexit><latexit sha1_base64="uIbhaxHObW9k+KtpSlNLCo0J2X4=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jEB84BkCbOT3mTMzOwyMyuEkC/w4kERr36SN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7BT3N3bPzgsHR03TZJphg2WiES3I2pQcIUNy63AdqqRykhgKxrdzfzWE2rDE/VgxymGkg4Ujzmj1kl12SuV/Yo/B1klQU7KkKPWK311+wnLJCrLBDWmE/ipDSdUW84ETovdzGBK2YgOsOOoohJNOJkfOiXnTumTONGulCVz9ffEhEpjxjJynZLaoVn2ZuJ/Xiez8U044SrNLCq2WBRngtiEzL4mfa6RWTF2hDLN3a2EDammzLpsii6EYPnlVdK8rAR+Jahflau3eRwFOIUzuIAArqEK91CDBjBAeIZXePMevRfv3ftYtK55+cwJ/IH3+QPVjYzx</latexit><latexit sha1_base64="uIbhaxHObW9k+KtpSlNLCo0J2X4=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jEB84BkCbOT3mTMzOwyMyuEkC/w4kERr36SN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7BT3N3bPzgsHR03TZJphg2WiES3I2pQcIUNy63AdqqRykhgKxrdzfzWE2rDE/VgxymGkg4Ujzmj1kl12SuV/Yo/B1klQU7KkKPWK311+wnLJCrLBDWmE/ipDSdUW84ETovdzGBK2YgOsOOoohJNOJkfOiXnTumTONGulCVz9ffEhEpjxjJynZLaoVn2ZuJ/Xiez8U044SrNLCq2WBRngtiEzL4mfa6RWTF2hDLN3a2EDammzLpsii6EYPnlVdK8rAR+Jahflau3eRwFOIUzuIAArqEK91CDBjBAeIZXePMevRfv3ftYtK55+cwJ/IH3+QPVjYzx</latexit><latexit sha1_base64="uIbhaxHObW9k+KtpSlNLCo0J2X4=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jEB84BkCbOT3mTMzOwyMyuEkC/w4kERr36SN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7BT3N3bPzgsHR03TZJphg2WiES3I2pQcIUNy63AdqqRykhgKxrdzfzWE2rDE/VgxymGkg4Ujzmj1kl12SuV/Yo/B1klQU7KkKPWK311+wnLJCrLBDWmE/ipDSdUW84ETovdzGBK2YgOsOOoohJNOJkfOiXnTumTONGulCVz9ffEhEpjxjJynZLaoVn2ZuJ/Xiez8U044SrNLCq2WBRngtiEzL4mfa6RWTF2hDLN3a2EDammzLpsii6EYPnlVdK8rAR+Jahflau3eRwFOIUzuIAArqEK91CDBjBAeIZXePMevRfv3ftYtK55+cwJ/IH3+QPVjYzx</latexit>

d⇢DM

dm
⇠

<latexit sha1_base64="0MgSSb6UnSLXSOcWcM1KOUeqAKM=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi6LKoCzdCBfuAJoTJZNIOncmEmYlQQnZu/BU3LhRx6y+482+ctllo64ELh3Pu5d57wpRRpR3n26osLa+srlXXaxubW9s79u5eR4lMYtLGggnZC5EijCakralmpJdKgnjISDccXU387gORiorkXo9T4nM0SGhMMdJGCuxD6MUS4Tzy5FAEuSc5vL4tijzihacoD+y603CmgIvELUkdlGgF9pcXCZxxkmjMkFJ910m1nyOpKWakqHmZIinCIzQgfUMTxIny8+kfBTw2SgRjIU0lGk7V3xM54kqNeWg6OdJDNe9NxP+8fqbjCz+nSZppkuDZojhjUAs4CQVGVBKs2dgQhCU1t0I8RCYXbaKrmRDc+ZcXSee04ToN9+6s3rws46iCA3AEToALzkET3IAWaAMMHsEzeAVv1pP1Yr1bH7PWilXO7IM/sD5/AF/WmaE=</latexit><latexit sha1_base64="0MgSSb6UnSLXSOcWcM1KOUeqAKM=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi6LKoCzdCBfuAJoTJZNIOncmEmYlQQnZu/BU3LhRx6y+482+ctllo64ELh3Pu5d57wpRRpR3n26osLa+srlXXaxubW9s79u5eR4lMYtLGggnZC5EijCakralmpJdKgnjISDccXU387gORiorkXo9T4nM0SGhMMdJGCuxD6MUS4Tzy5FAEuSc5vL4tijzihacoD+y603CmgIvELUkdlGgF9pcXCZxxkmjMkFJ910m1nyOpKWakqHmZIinCIzQgfUMTxIny8+kfBTw2SgRjIU0lGk7V3xM54kqNeWg6OdJDNe9NxP+8fqbjCz+nSZppkuDZojhjUAs4CQVGVBKs2dgQhCU1t0I8RCYXbaKrmRDc+ZcXSee04ToN9+6s3rws46iCA3AEToALzkET3IAWaAMMHsEzeAVv1pP1Yr1bH7PWilXO7IM/sD5/AF/WmaE=</latexit><latexit sha1_base64="0MgSSb6UnSLXSOcWcM1KOUeqAKM=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi6LKoCzdCBfuAJoTJZNIOncmEmYlQQnZu/BU3LhRx6y+482+ctllo64ELh3Pu5d57wpRRpR3n26osLa+srlXXaxubW9s79u5eR4lMYtLGggnZC5EijCakralmpJdKgnjISDccXU387gORiorkXo9T4nM0SGhMMdJGCuxD6MUS4Tzy5FAEuSc5vL4tijzihacoD+y603CmgIvELUkdlGgF9pcXCZxxkmjMkFJ910m1nyOpKWakqHmZIinCIzQgfUMTxIny8+kfBTw2SgRjIU0lGk7V3xM54kqNeWg6OdJDNe9NxP+8fqbjCz+nSZppkuDZojhjUAs4CQVGVBKs2dgQhCU1t0I8RCYXbaKrmRDc+ZcXSee04ToN9+6s3rws46iCA3AEToALzkET3IAWaAMMHsEzeAVv1pP1Yr1bH7PWilXO7IM/sD5/AF/WmaE=</latexit><latexit sha1_base64="0MgSSb6UnSLXSOcWcM1KOUeqAKM=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovgqiQi6LKoCzdCBfuAJoTJZNIOncmEmYlQQnZu/BU3LhRx6y+482+ctllo64ELh3Pu5d57wpRRpR3n26osLa+srlXXaxubW9s79u5eR4lMYtLGggnZC5EijCakralmpJdKgnjISDccXU387gORiorkXo9T4nM0SGhMMdJGCuxD6MUS4Tzy5FAEuSc5vL4tijzihacoD+y603CmgIvELUkdlGgF9pcXCZxxkmjMkFJ910m1nyOpKWakqHmZIinCIzQgfUMTxIny8+kfBTw2SgRjIU0lGk7V3xM54kqNeWg6OdJDNe9NxP+8fqbjCz+nSZppkuDZojhjUAs4CQVGVBKs2dgQhCU1t0I8RCYXbaKrmRDc+ZcXSee04ToN9+6s3rws46iCA3AEToALzkET3IAWaAMMHsEzeAVv1pP1Yr1bH7PWilXO7IM/sD5/AF/WmaE=</latexit>

…



A DISTRIBUTION OF 
MASSES

CONTINUOUS ENERGY INJECTION THROUGHOUT THE HISTORY OF THE 
UNIVERSE

m
<latexit sha1_base64="uIbhaxHObW9k+KtpSlNLCo0J2X4=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jEB84BkCbOT3mTMzOwyMyuEkC/w4kERr36SN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7BT3N3bPzgsHR03TZJphg2WiES3I2pQcIUNy63AdqqRykhgKxrdzfzWE2rDE/VgxymGkg4Ujzmj1kl12SuV/Yo/B1klQU7KkKPWK311+wnLJCrLBDWmE/ipDSdUW84ETovdzGBK2YgOsOOoohJNOJkfOiXnTumTONGulCVz9ffEhEpjxjJynZLaoVn2ZuJ/Xiez8U044SrNLCq2WBRngtiEzL4mfa6RWTF2hDLN3a2EDammzLpsii6EYPnlVdK8rAR+Jahflau3eRwFOIUzuIAArqEK91CDBjBAeIZXePMevRfv3ftYtK55+cwJ/IH3+QPVjYzx</latexit><latexit sha1_base64="uIbhaxHObW9k+KtpSlNLCo0J2X4=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jEB84BkCbOT3mTMzOwyMyuEkC/w4kERr36SN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7BT3N3bPzgsHR03TZJphg2WiES3I2pQcIUNy63AdqqRykhgKxrdzfzWE2rDE/VgxymGkg4Ujzmj1kl12SuV/Yo/B1klQU7KkKPWK311+wnLJCrLBDWmE/ipDSdUW84ETovdzGBK2YgOsOOoohJNOJkfOiXnTumTONGulCVz9ffEhEpjxjJynZLaoVn2ZuJ/Xiez8U044SrNLCq2WBRngtiEzL4mfa6RWTF2hDLN3a2EDammzLpsii6EYPnlVdK8rAR+Jahflau3eRwFOIUzuIAArqEK91CDBjBAeIZXePMevRfv3ftYtK55+cwJ/IH3+QPVjYzx</latexit><latexit sha1_base64="uIbhaxHObW9k+KtpSlNLCo0J2X4=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jEB84BkCbOT3mTMzOwyMyuEkC/w4kERr36SN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7BT3N3bPzgsHR03TZJphg2WiES3I2pQcIUNy63AdqqRykhgKxrdzfzWE2rDE/VgxymGkg4Ujzmj1kl12SuV/Yo/B1klQU7KkKPWK311+wnLJCrLBDWmE/ipDSdUW84ETovdzGBK2YgOsOOoohJNOJkfOiXnTumTONGulCVz9ffEhEpjxjJynZLaoVn2ZuJ/Xiez8U044SrNLCq2WBRngtiEzL4mfa6RWTF2hDLN3a2EDammzLpsii6EYPnlVdK8rAR+Jahflau3eRwFOIUzuIAArqEK91CDBjBAeIZXePMevRfv3ftYtK55+cwJ/IH3+QPVjYzx</latexit><latexit sha1_base64="uIbhaxHObW9k+KtpSlNLCo0J2X4=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jEB84BkCbOT3mTMzOwyMyuEkC/w4kERr36SN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7BT3N3bPzgsHR03TZJphg2WiES3I2pQcIUNy63AdqqRykhgKxrdzfzWE2rDE/VgxymGkg4Ujzmj1kl12SuV/Yo/B1klQU7KkKPWK311+wnLJCrLBDWmE/ipDSdUW84ETovdzGBK2YgOsOOoohJNOJkfOiXnTumTONGulCVz9ffEhEpjxjJynZLaoVn2ZuJ/Xiez8U044SrNLCq2WBRngtiEzL4mfa6RWTF2hDLN3a2EDammzLpsii6EYPnlVdK8rAR+Jahflau3eRwFOIUzuIAArqEK91CDBjBAeIZXePMevRfv3ftYtK55+cwJ/IH3+QPVjYzx</latexit>

m
<latexit sha1_base64="uIbhaxHObW9k+KtpSlNLCo0J2X4=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jEB84BkCbOT3mTMzOwyMyuEkC/w4kERr36SN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7BT3N3bPzgsHR03TZJphg2WiES3I2pQcIUNy63AdqqRykhgKxrdzfzWE2rDE/VgxymGkg4Ujzmj1kl12SuV/Yo/B1klQU7KkKPWK311+wnLJCrLBDWmE/ipDSdUW84ETovdzGBK2YgOsOOoohJNOJkfOiXnTumTONGulCVz9ffEhEpjxjJynZLaoVn2ZuJ/Xiez8U044SrNLCq2WBRngtiEzL4mfa6RWTF2hDLN3a2EDammzLpsii6EYPnlVdK8rAR+Jahflau3eRwFOIUzuIAArqEK91CDBjBAeIZXePMevRfv3ftYtK55+cwJ/IH3+QPVjYzx</latexit><latexit sha1_base64="uIbhaxHObW9k+KtpSlNLCo0J2X4=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jEB84BkCbOT3mTMzOwyMyuEkC/w4kERr36SN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7BT3N3bPzgsHR03TZJphg2WiES3I2pQcIUNy63AdqqRykhgKxrdzfzWE2rDE/VgxymGkg4Ujzmj1kl12SuV/Yo/B1klQU7KkKPWK311+wnLJCrLBDWmE/ipDSdUW84ETovdzGBK2YgOsOOoohJNOJkfOiXnTumTONGulCVz9ffEhEpjxjJynZLaoVn2ZuJ/Xiez8U044SrNLCq2WBRngtiEzL4mfa6RWTF2hDLN3a2EDammzLpsii6EYPnlVdK8rAR+Jahflau3eRwFOIUzuIAArqEK91CDBjBAeIZXePMevRfv3ftYtK55+cwJ/IH3+QPVjYzx</latexit><latexit sha1_base64="uIbhaxHObW9k+KtpSlNLCo0J2X4=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jEB84BkCbOT3mTMzOwyMyuEkC/w4kERr36SN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7BT3N3bPzgsHR03TZJphg2WiES3I2pQcIUNy63AdqqRykhgKxrdzfzWE2rDE/VgxymGkg4Ujzmj1kl12SuV/Yo/B1klQU7KkKPWK311+wnLJCrLBDWmE/ipDSdUW84ETovdzGBK2YgOsOOoohJNOJkfOiXnTumTONGulCVz9ffEhEpjxjJynZLaoVn2ZuJ/Xiez8U044SrNLCq2WBRngtiEzL4mfa6RWTF2hDLN3a2EDammzLpsii6EYPnlVdK8rAR+Jahflau3eRwFOIUzuIAArqEK91CDBjBAeIZXePMevRfv3ftYtK55+cwJ/IH3+QPVjYzx</latexit><latexit sha1_base64="uIbhaxHObW9k+KtpSlNLCo0J2X4=">AAAB6HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jEB84BkCbOT3mTMzOwyMyuEkC/w4kERr36SN//GSbIHTSxoKKq66e6KUsGN9f1vb219Y3Nru7BT3N3bPzgsHR03TZJphg2WiES3I2pQcIUNy63AdqqRykhgKxrdzfzWE2rDE/VgxymGkg4Ujzmj1kl12SuV/Yo/B1klQU7KkKPWK311+wnLJCrLBDWmE/ipDSdUW84ETovdzGBK2YgOsOOoohJNOJkfOiXnTumTONGulCVz9ffEhEpjxjJynZLaoVn2ZuJ/Xiez8U044SrNLCq2WBRngtiEzL4mfa6RWTF2hDLN3a2EDammzLpsii6EYPnlVdK8rAR+Jahflau3eRwFOIUzuIAArqEK91CDBjBAeIZXePMevRfv3ftYtK55+cwJ/IH3+QPVjYzx</latexit>

d⇢DM

d⌧
=

d⇢DM

dm

����
d⌧

dm

����
<latexit sha1_base64="Xc56gM6Jyb0qMzBjYEuBjNk4YHA="></latexit><latexit sha1_base64="Xc56gM6Jyb0qMzBjYEuBjNk4YHA="></latexit><latexit sha1_base64="Xc56gM6Jyb0qMzBjYEuBjNk4YHA="></latexit><latexit sha1_base64="Xc56gM6Jyb0qMzBjYEuBjNk4YHA="></latexit>

arXiv:1106.4546

arXiv:1107.0721

PHENOMENOLOGY SIMILAR TO  
DYNAMICAL DARK MATTER



SUMMARY & SMOKING 
GUNS

• NEW CONNECTION BETWEEN DARK MATTER AND THE HIERARCHY 
PROBLEM (ANOTHER FACE OF THE “WIMP MIRACLE”). FOR OTHER 
“FLAVORS” OF LARGE-N DM SEE: 0903.0660 AND 1607.06821 

• RATHER UNIQUE SIGNATURES: DARK MATTER IS VERY WEAKLY 
COUPLED TO US, BUT IT CAN BE PRODUCED AT COLLIDERS 
THROUGH ITS GRAVITATIONAL INTERACTIONS. ITS FREEZE-IN 
COUPLING MIGHT BE PROBED IN INDIRECT DETECTION 

• IF WE ALLOW FOR A DISTRIBUTION OF MASSES WE GET A NEW 
CHARACTERISTIC SIGNAL: ENERGY INJECTION THROUGHOUT THE 
HISTORY OF THE UNIVERSE



FREEZING-IN THE  
HIERARCHY 
PROBLEM

DISORDERED 
LANDSCAPES AT 

COLLIDERS

w/ M. Low

w/ T. Cohen,  
M. Low 

arxiv:1808.02031



WHY HAVE WE SEEN 
NOTHING SO FAR?



EXPLANATION #1:  
THERE IS NOTHING TO SEE



EXPLANATION #2:  
THERE ARE TOO MANY NEW PARTICLES 



LARGE N CONSEQUENCES

OUT OF REACH

� ⇠ 1

N



LARGE N CONSEQUENCES

LONG DECAY CHAIN,  
LOW PT FINAL OBJECTS,  

LOW VISIBLE ENERGY

SHORT DECAY CHAIN, 
SMALL MASS

=

=

MISSED BY CURRENT  
TRIGGERS

TOO MUCH  
BACKGROUND OR  
“UNTRIGGERABLE”IN

C
R

EA
SI

N
G

 M
A

SS



TODAY’S MODEL

L � 1

2
(@µ�↵)

2 � m2
↵

2
�2
↵ � a↵���↵���� � �↵����↵������

<latexit sha1_base64="LsdXP2ThBNWym2gkwvY3eTgzX+s="></latexit><latexit sha1_base64="LsdXP2ThBNWym2gkwvY3eTgzX+s="></latexit><latexit sha1_base64="LsdXP2ThBNWym2gkwvY3eTgzX+s="></latexit><latexit sha1_base64="LsdXP2ThBNWym2gkwvY3eTgzX+s="></latexit>

SMALL LOW ENERGY SECTOR OF THE LANDSCAPE EXPANDED AROUND 
A MINIMUM  

(TUNED MODULI, GOLDSTONES ASSOCIATED TO THE POSITION OF BRANES, (PSEUDO) 
SCALARS FROM HIGHER FORMS IN STRING THEORY, …) 

L � i †
↵�

µ@µ ↵ �m↵ 
†
↵ ↵ � y↵� 

†
↵ ��+ h.c.

<latexit sha1_base64="yVSrcILcsrKjuIqOj58lYqjEla8="></latexit><latexit sha1_base64="yVSrcILcsrKjuIqOj58lYqjEla8="></latexit><latexit sha1_base64="yVSrcILcsrKjuIqOj58lYqjEla8="></latexit><latexit sha1_base64="yVSrcILcsrKjuIqOj58lYqjEla8="></latexit>

LOW ENERGY REMNANTS OF COMPACTIFICATIONS 
(FROM STRINGS ENDING ON BRANE STACKS FOR EXAMPLE)



CONCRETE MODELS

L � 1

2
(@µ�↵)

2 � m2
↵

2
�2
↵ � a↵���↵���� � �↵����↵������

<latexit sha1_base64="LsdXP2ThBNWym2gkwvY3eTgzX+s="></latexit><latexit sha1_base64="LsdXP2ThBNWym2gkwvY3eTgzX+s="></latexit><latexit sha1_base64="LsdXP2ThBNWym2gkwvY3eTgzX+s="></latexit><latexit sha1_base64="LsdXP2ThBNWym2gkwvY3eTgzX+s="></latexit>

LOW ENERGY SECTOR OF THE LANDSCAPE EXPANDED AROUND A 
MINIMUM 

L�H � �a
SM
↵

�↵|H|2 � �
SM
↵�

�↵�� |H|2
<latexit sha1_base64="mwJA46L2OUSlOBOGPmkgzRiD2+Q="></latexit><latexit sha1_base64="mwJA46L2OUSlOBOGPmkgzRiD2+Q="></latexit><latexit sha1_base64="mwJA46L2OUSlOBOGPmkgzRiD2+Q="></latexit><latexit sha1_base64="mwJA46L2OUSlOBOGPmkgzRiD2+Q="></latexit>

WITH SMALL COUPLINGS TO THE SM

aSM ⌧ a
<latexit sha1_base64="bRGHtbP6hB3+iWCDzBX357UznHI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehov2AJpbJdtsu3WzC7kYooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMCxPBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFWUNGotYtUPUTHDJGoYbwdqJYhiFgrXC0fXUbz0xpXksH8w4YUGEA8n7nKKxko+P2f3thPhCEOyWK27VnYEsEy8nFchR75a//F5M04hJQwVq3fHcxAQZKsOpYJOSn2qWIB3hgHUslRgxHWSzmyfkxCo90o+VLWnITP09kWGk9TgKbWeEZqgXvan4n9dJTf8yyLhMUsMknS/qp4KYmEwDID2uGDVibAlSxe2thA5RITU2ppINwVt8eZk0z6qeW/Xuziu1qzyOIhzBMZyCBxdQgxuoQwMoJPAMr/DmpM6L8+58zFsLTj5zCH/gfP4AMdKRHg==</latexit><latexit sha1_base64="bRGHtbP6hB3+iWCDzBX357UznHI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehov2AJpbJdtsu3WzC7kYooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMCxPBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFWUNGotYtUPUTHDJGoYbwdqJYhiFgrXC0fXUbz0xpXksH8w4YUGEA8n7nKKxko+P2f3thPhCEOyWK27VnYEsEy8nFchR75a//F5M04hJQwVq3fHcxAQZKsOpYJOSn2qWIB3hgHUslRgxHWSzmyfkxCo90o+VLWnITP09kWGk9TgKbWeEZqgXvan4n9dJTf8yyLhMUsMknS/qp4KYmEwDID2uGDVibAlSxe2thA5RITU2ppINwVt8eZk0z6qeW/Xuziu1qzyOIhzBMZyCBxdQgxuoQwMoJPAMr/DmpM6L8+58zFsLTj5zCH/gfP4AMdKRHg==</latexit><latexit sha1_base64="bRGHtbP6hB3+iWCDzBX357UznHI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehov2AJpbJdtsu3WzC7kYooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMCxPBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFWUNGotYtUPUTHDJGoYbwdqJYhiFgrXC0fXUbz0xpXksH8w4YUGEA8n7nKKxko+P2f3thPhCEOyWK27VnYEsEy8nFchR75a//F5M04hJQwVq3fHcxAQZKsOpYJOSn2qWIB3hgHUslRgxHWSzmyfkxCo90o+VLWnITP09kWGk9TgKbWeEZqgXvan4n9dJTf8yyLhMUsMknS/qp4KYmEwDID2uGDVibAlSxe2thA5RITU2ppINwVt8eZk0z6qeW/Xuziu1qzyOIhzBMZyCBxdQgxuoQwMoJPAMr/DmpM6L8+58zFsLTj5zCH/gfP4AMdKRHg==</latexit><latexit sha1_base64="bRGHtbP6hB3+iWCDzBX357UznHI=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRixehov2AJpbJdtsu3WzC7kYooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMCxPBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFWUNGotYtUPUTHDJGoYbwdqJYhiFgrXC0fXUbz0xpXksH8w4YUGEA8n7nKKxko+P2f3thPhCEOyWK27VnYEsEy8nFchR75a//F5M04hJQwVq3fHcxAQZKsOpYJOSn2qWIB3hgHUslRgxHWSzmyfkxCo90o+VLWnITP09kWGk9TgKbWeEZqgXvan4n9dJTf8yyLhMUsMknS/qp4KYmEwDID2uGDVibAlSxe2thA5RITU2ppINwVt8eZk0z6qeW/Xuziu1qzyOIhzBMZyCBxdQgxuoQwMoJPAMr/DmpM6L8+58zFsLTj5zCH/gfP4AMdKRHg==</latexit>



PARTICLE MULTIPLICITIES

m↵ 2 [100, 600]

N.B. ALMOST ONLY JETS AND B-JETS 
(EVENTS WITH TAU’s AND W’s <10%)
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Ntot = b, c, µ, s,W,Z, g, �,�N

a↵�� = aSM↵ = 0
<latexit sha1_base64="Tg84knDtwiixH2xMsWca2EplMGA=">AAACFHicbVDLSsNAFJ34rPUVdelmsAiCUBIRdFMounEjVLQPaGK4mU7boTNJmJkIJeQj3Pgrblwo4taFO//G6WOhrQfu5XDOvczcEyacKe0439bC4tLyymphrbi+sbm1be/sNlScSkLrJOaxbIWgKGcRrWumOW0lkoIIOW2Gg8uR33ygUrE4utPDhPoCehHrMgLaSIF9DEHmAU/6gL2QatN7IATkFbjPPCnw7XUeTPyKE9glp+yMgeeJOyUlNEUtsL+8TkxSQSNNOCjVdp1E+xlIzQinedFLFU2ADKBH24ZGIKjys/FROT40Sgd3Y2kq0nis/t7IQCg1FKGZFKD7atYbif957VR3z/2MRUmqaUQmD3VTjnWMRwnhDpOUaD40BIhk5q+Y9EEC0SbHognBnT15njROyq5Tdm9OS9WLaRwFtI8O0BFy0RmqoitUQ3VE0CN6Rq/ozXqyXqx362MyumBNd/bQH1ifPwd3nic=</latexit><latexit sha1_base64="Tg84knDtwiixH2xMsWca2EplMGA=">AAACFHicbVDLSsNAFJ34rPUVdelmsAiCUBIRdFMounEjVLQPaGK4mU7boTNJmJkIJeQj3Pgrblwo4taFO//G6WOhrQfu5XDOvczcEyacKe0439bC4tLyymphrbi+sbm1be/sNlScSkLrJOaxbIWgKGcRrWumOW0lkoIIOW2Gg8uR33ygUrE4utPDhPoCehHrMgLaSIF9DEHmAU/6gL2QatN7IATkFbjPPCnw7XUeTPyKE9glp+yMgeeJOyUlNEUtsL+8TkxSQSNNOCjVdp1E+xlIzQinedFLFU2ADKBH24ZGIKjys/FROT40Sgd3Y2kq0nis/t7IQCg1FKGZFKD7atYbif957VR3z/2MRUmqaUQmD3VTjnWMRwnhDpOUaD40BIhk5q+Y9EEC0SbHognBnT15njROyq5Tdm9OS9WLaRwFtI8O0BFy0RmqoitUQ3VE0CN6Rq/ozXqyXqx362MyumBNd/bQH1ifPwd3nic=</latexit><latexit sha1_base64="Tg84knDtwiixH2xMsWca2EplMGA=">AAACFHicbVDLSsNAFJ34rPUVdelmsAiCUBIRdFMounEjVLQPaGK4mU7boTNJmJkIJeQj3Pgrblwo4taFO//G6WOhrQfu5XDOvczcEyacKe0439bC4tLyymphrbi+sbm1be/sNlScSkLrJOaxbIWgKGcRrWumOW0lkoIIOW2Gg8uR33ygUrE4utPDhPoCehHrMgLaSIF9DEHmAU/6gL2QatN7IATkFbjPPCnw7XUeTPyKE9glp+yMgeeJOyUlNEUtsL+8TkxSQSNNOCjVdp1E+xlIzQinedFLFU2ADKBH24ZGIKjys/FROT40Sgd3Y2kq0nis/t7IQCg1FKGZFKD7atYbif957VR3z/2MRUmqaUQmD3VTjnWMRwnhDpOUaD40BIhk5q+Y9EEC0SbHognBnT15njROyq5Tdm9OS9WLaRwFtI8O0BFy0RmqoitUQ3VE0CN6Rq/ozXqyXqx362MyumBNd/bQH1ifPwd3nic=</latexit><latexit sha1_base64="Tg84knDtwiixH2xMsWca2EplMGA=">AAACFHicbVDLSsNAFJ34rPUVdelmsAiCUBIRdFMounEjVLQPaGK4mU7boTNJmJkIJeQj3Pgrblwo4taFO//G6WOhrQfu5XDOvczcEyacKe0439bC4tLyymphrbi+sbm1be/sNlScSkLrJOaxbIWgKGcRrWumOW0lkoIIOW2Gg8uR33ygUrE4utPDhPoCehHrMgLaSIF9DEHmAU/6gL2QatN7IATkFbjPPCnw7XUeTPyKE9glp+yMgeeJOyUlNEUtsL+8TkxSQSNNOCjVdp1E+xlIzQinedFLFU2ADKBH24ZGIKjys/FROT40Sgd3Y2kq0nis/t7IQCg1FKGZFKD7atYbif957VR3z/2MRUmqaUQmD3VTjnWMRwnhDpOUaD40BIhk5q+Y9EEC0SbHognBnT15njROyq5Tdm9OS9WLaRwFtI8O0BFy0RmqoitUQ3VE0CN6Rq/ozXqyXqx362MyumBNd/bQH1ifPwd3nic=</latexit>



FINAL STATE ENERGIES
AVERAGE VISIBLE ENERGY  

PER PARTICLE
TOTAL VISIBLE ENERGY  

IN THE EVENT
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N.B. THERE ARE ALWAYS TWO INVISIBLE PARTICLES

a↵�� = aSM↵ = 0
<latexit sha1_base64="Tg84knDtwiixH2xMsWca2EplMGA=">AAACFHicbVDLSsNAFJ34rPUVdelmsAiCUBIRdFMounEjVLQPaGK4mU7boTNJmJkIJeQj3Pgrblwo4taFO//G6WOhrQfu5XDOvczcEyacKe0439bC4tLyymphrbi+sbm1be/sNlScSkLrJOaxbIWgKGcRrWumOW0lkoIIOW2Gg8uR33ygUrE4utPDhPoCehHrMgLaSIF9DEHmAU/6gL2QatN7IATkFbjPPCnw7XUeTPyKE9glp+yMgeeJOyUlNEUtsL+8TkxSQSNNOCjVdp1E+xlIzQinedFLFU2ADKBH24ZGIKjys/FROT40Sgd3Y2kq0nis/t7IQCg1FKGZFKD7atYbif957VR3z/2MRUmqaUQmD3VTjnWMRwnhDpOUaD40BIhk5q+Y9EEC0SbHognBnT15njROyq5Tdm9OS9WLaRwFtI8O0BFy0RmqoitUQ3VE0CN6Rq/ozXqyXqx362MyumBNd/bQH1ifPwd3nic=</latexit><latexit sha1_base64="Tg84knDtwiixH2xMsWca2EplMGA=">AAACFHicbVDLSsNAFJ34rPUVdelmsAiCUBIRdFMounEjVLQPaGK4mU7boTNJmJkIJeQj3Pgrblwo4taFO//G6WOhrQfu5XDOvczcEyacKe0439bC4tLyymphrbi+sbm1be/sNlScSkLrJOaxbIWgKGcRrWumOW0lkoIIOW2Gg8uR33ygUrE4utPDhPoCehHrMgLaSIF9DEHmAU/6gL2QatN7IATkFbjPPCnw7XUeTPyKE9glp+yMgeeJOyUlNEUtsL+8TkxSQSNNOCjVdp1E+xlIzQinedFLFU2ADKBH24ZGIKjys/FROT40Sgd3Y2kq0nis/t7IQCg1FKGZFKD7atYbif957VR3z/2MRUmqaUQmD3VTjnWMRwnhDpOUaD40BIhk5q+Y9EEC0SbHognBnT15njROyq5Tdm9OS9WLaRwFtI8O0BFy0RmqoitUQ3VE0CN6Rq/ozXqyXqx362MyumBNd/bQH1ifPwd3nic=</latexit><latexit sha1_base64="Tg84knDtwiixH2xMsWca2EplMGA=">AAACFHicbVDLSsNAFJ34rPUVdelmsAiCUBIRdFMounEjVLQPaGK4mU7boTNJmJkIJeQj3Pgrblwo4taFO//G6WOhrQfu5XDOvczcEyacKe0439bC4tLyymphrbi+sbm1be/sNlScSkLrJOaxbIWgKGcRrWumOW0lkoIIOW2Gg8uR33ygUrE4utPDhPoCehHrMgLaSIF9DEHmAU/6gL2QatN7IATkFbjPPCnw7XUeTPyKE9glp+yMgeeJOyUlNEUtsL+8TkxSQSNNOCjVdp1E+xlIzQinedFLFU2ADKBH24ZGIKjys/FROT40Sgd3Y2kq0nis/t7IQCg1FKGZFKD7atYbif957VR3z/2MRUmqaUQmD3VTjnWMRwnhDpOUaD40BIhk5q+Y9EEC0SbHognBnT15njROyq5Tdm9OS9WLaRwFtI8O0BFy0RmqoitUQ3VE0CN6Rq/ozXqyXqx362MyumBNd/bQH1ifPwd3nic=</latexit><latexit sha1_base64="Tg84knDtwiixH2xMsWca2EplMGA=">AAACFHicbVDLSsNAFJ34rPUVdelmsAiCUBIRdFMounEjVLQPaGK4mU7boTNJmJkIJeQj3Pgrblwo4taFO//G6WOhrQfu5XDOvczcEyacKe0439bC4tLyymphrbi+sbm1be/sNlScSkLrJOaxbIWgKGcRrWumOW0lkoIIOW2Gg8uR33ygUrE4utPDhPoCehHrMgLaSIF9DEHmAU/6gL2QatN7IATkFbjPPCnw7XUeTPyKE9glp+yMgeeJOyUlNEUtsL+8TkxSQSNNOCjVdp1E+xlIzQinedFLFU2ADKBH24ZGIKjys/FROT40Sgd3Y2kq0nis/t7IQCg1FKGZFKD7atYbif957VR3z/2MRUmqaUQmD3VTjnWMRwnhDpOUaD40BIhk5q+Y9EEC0SbHognBnT15njROyq5Tdm9OS9WLaRwFtI8O0BFy0RmqoitUQ3VE0CN6Rq/ozXqyXqx362MyumBNd/bQH1ifPwd3nic=</latexit>



PARTICLE MULTIPLICITIES
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Ntot = b, c, µ, s,W,Z, g, �
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a↵�� = 0 aSM↵ 6= 0
<latexit sha1_base64="YEa0XTb+hGQwZp7/MhR/Ox65T8w=">AAACIHicbVDLSgMxFM34tr6qLt0Ei+CqzIigG0F040ZQtLbQqcOd9LYNJpkxyQhl6Ke48VfcuFBEd/o1po+Fth5IOJxzLsk9cSq4sb7/5U1Nz8zOzS8sFpaWV1bXiusbNybJNMMKS0SiazEYFFxhxXIrsJZqBBkLrMZ3p32/+oDa8ERd226KDQltxVucgXVSVDyAKA9BpB2gYYzW3W2QEnpHPg3vM2hSuM1DLenVeS8a5kKF99SPiiW/7A9AJ0kwIiUywkVU/AybCcskKssEGFMP/NQ2ctCWM4G9QpgZTIHdQRvrjiqQaBr5YMEe3XFKk7YS7Y6ydKD+nshBGtOVsUtKsB0z7vXF/7x6ZluHjZyrNLOo2PChViaoTWi/LdrkGpkVXUeAae7+SlkHNDDrOi24EoLxlSfJzV458MvB5X7p+GRUxwLZIttklwTkgByTM3JBKoSRR/JMXsmb9+S9eO/exzA65Y1mNskfeN8/mrGimQ==</latexit><latexit sha1_base64="YEa0XTb+hGQwZp7/MhR/Ox65T8w=">AAACIHicbVDLSgMxFM34tr6qLt0Ei+CqzIigG0F040ZQtLbQqcOd9LYNJpkxyQhl6Ke48VfcuFBEd/o1po+Fth5IOJxzLsk9cSq4sb7/5U1Nz8zOzS8sFpaWV1bXiusbNybJNMMKS0SiazEYFFxhxXIrsJZqBBkLrMZ3p32/+oDa8ERd226KDQltxVucgXVSVDyAKA9BpB2gYYzW3W2QEnpHPg3vM2hSuM1DLenVeS8a5kKF99SPiiW/7A9AJ0kwIiUywkVU/AybCcskKssEGFMP/NQ2ctCWM4G9QpgZTIHdQRvrjiqQaBr5YMEe3XFKk7YS7Y6ydKD+nshBGtOVsUtKsB0z7vXF/7x6ZluHjZyrNLOo2PChViaoTWi/LdrkGpkVXUeAae7+SlkHNDDrOi24EoLxlSfJzV458MvB5X7p+GRUxwLZIttklwTkgByTM3JBKoSRR/JMXsmb9+S9eO/exzA65Y1mNskfeN8/mrGimQ==</latexit><latexit sha1_base64="YEa0XTb+hGQwZp7/MhR/Ox65T8w=">AAACIHicbVDLSgMxFM34tr6qLt0Ei+CqzIigG0F040ZQtLbQqcOd9LYNJpkxyQhl6Ke48VfcuFBEd/o1po+Fth5IOJxzLsk9cSq4sb7/5U1Nz8zOzS8sFpaWV1bXiusbNybJNMMKS0SiazEYFFxhxXIrsJZqBBkLrMZ3p32/+oDa8ERd226KDQltxVucgXVSVDyAKA9BpB2gYYzW3W2QEnpHPg3vM2hSuM1DLenVeS8a5kKF99SPiiW/7A9AJ0kwIiUywkVU/AybCcskKssEGFMP/NQ2ctCWM4G9QpgZTIHdQRvrjiqQaBr5YMEe3XFKk7YS7Y6ydKD+nshBGtOVsUtKsB0z7vXF/7x6ZluHjZyrNLOo2PChViaoTWi/LdrkGpkVXUeAae7+SlkHNDDrOi24EoLxlSfJzV458MvB5X7p+GRUxwLZIttklwTkgByTM3JBKoSRR/JMXsmb9+S9eO/exzA65Y1mNskfeN8/mrGimQ==</latexit><latexit sha1_base64="YEa0XTb+hGQwZp7/MhR/Ox65T8w=">AAACIHicbVDLSgMxFM34tr6qLt0Ei+CqzIigG0F040ZQtLbQqcOd9LYNJpkxyQhl6Ke48VfcuFBEd/o1po+Fth5IOJxzLsk9cSq4sb7/5U1Nz8zOzS8sFpaWV1bXiusbNybJNMMKS0SiazEYFFxhxXIrsJZqBBkLrMZ3p32/+oDa8ERd226KDQltxVucgXVSVDyAKA9BpB2gYYzW3W2QEnpHPg3vM2hSuM1DLenVeS8a5kKF99SPiiW/7A9AJ0kwIiUywkVU/AybCcskKssEGFMP/NQ2ctCWM4G9QpgZTIHdQRvrjiqQaBr5YMEe3XFKk7YS7Y6ydKD+nshBGtOVsUtKsB0z7vXF/7x6ZluHjZyrNLOo2PChViaoTWi/LdrkGpkVXUeAae7+SlkHNDDrOi24EoLxlSfJzV458MvB5X7p+GRUxwLZIttklwTkgByTM3JBKoSRR/JMXsmb9+S9eO/exzA65Y1mNskfeN8/mrGimQ==</latexit>
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FINAL STATE ENERGIES

AVERAGE VISIBLE ENERGY PER PARTICLE 
HIGH MULTIPLICITY EVENTS
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ASIDE ON DISORDER



DISORDER IN THE MASS 
MATRIX

0

BB@

!11 !12 ... ...
!21 !22 ... ...
... ... !33 ...

...

1

CCA

REAL AND SYMMETRIC N ⇥N

WE FOCUS ON A REASONABLE POSSIBILITY INSPIRED BY THE 
CENTRAL LIMIT THEOREM. MANY PHENO EXPLORATIONS 

ARE POSSIBLE!

p(!) / e�(!�µ)2/2�2
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COMBINATORICS AND 
PLANARITY

h(M2n)iji =
1

Z

Z
DMe�

N
2 Tr[M2](M2n)ij
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AVERAGE OVER DISORDER = PATH INTEGRAL IN A MATRIX 
MODEL (MANY ANALOGIES WITH SYK)

LARGE-N = PLANAR DIAGRAMS
Z 2

�2
dm

1

2⇡

p
4�m2m2n = Cn =

(2n)!

(n+ 1)!n!
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CATALAN NUMBERS: REMARKABLE COMBINATORIAL 
PROPERTIES, THEY ALSO COUNT OUR DECAY CHAINS!



OUTLOOK

• NEW SECTORS WITH MANY NEW PARTICLES ARE A REALISTIC 
POSSIBILITY WITH A PLAUSIBLE TOP-DOWN MOTIVATION FROM 
THEORIES WITH EXTRA DIMENSIONS, INCLUDING STRING THEORY 

• A LARGE NUMBER OF NEW PARTICLES DOES NOT NECESSARILY 
MAKE NEW PHYSICS EASIER TO DETECT, ESPECIALLY GIVEN THE 
CURRENT BIAS IN THE TRIGGER TABLES TOWARDS HIGH ENERGY 
EVENTS 

• DISORDER AND HIGH MULTIPLICITIES HAVE NOT BEEN EXPLORED 
MUCH AT THE WEAK SCALE, BUT THEY CAN GIVE RISE TO 
INTERESTING NEW PHENOMENA (MAYBE A WAY TOWARDS 
ANSWERING THE QUESTIONS THAT WE TRULY CARE ABOUT?)



PAIR PRODUCTION CROSS 
SECTION
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FINAL STATE PARTICLES
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PARTICLE MULTIPLICITIES

h⇤�N
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m↵ 2 [100, 600]

Ntot = b, ⌧, c, µ, s,W,Z, g, �
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FINAL STATE PARTICLES

� � � � � �� �� ��

���

���

���

���

���

���

������

��
��
���
�
��
��
��
�� �=�

�=��
�������� ϕ�


