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PART 1

DYNAMICS & THE DISTANCE CONJECTURE



MOTIVATION - THE DISTANCE CONJECTURE

 Swampland Distance Conjecture (SDC) 

[Ooguri, Vafa ’06] 
[Ooguri,Palti,Shiu,Vafa ’19]
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MOTIVATION - THE DISTANCE CONJECTURE

 Swampland Distance Conjecture (SDC) 

m(P ) = m(Q)e��d(P,Q)
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[Ooguri, Vafa ’06] 
[Ooguri,Palti,Shiu,Vafa ’19]
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geodesic distance

Best established for exact moduli spaces



SDC WITH A POTENTIAL

Moduli must be stabilised  
 

SDC still thought to hold,  
far less evidence
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<latexit sha1_base64="G99Pe0ku5rLx9erV3/1ltISZHa8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKYI4BLx4jmAckS5idzCZDZmeHmV4hhHyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXpKWw6Pvf3sbm1vbObmGvuH9weHRcOjlt2TQzjDdZKlPTiajlUijeRIGSd7ThNIkkb0fju7nffuLGilQ94kTzMKFDJWLBKDqp3ar09Ehc9Utlv+ovQNZJkJMy5Gj0S1+9QcqyhCtkklrbDXyN4ZQaFEzyWbGXWa4pG9Mh7zqqaMJtOF2cOyOXThmQODWuFJKF+ntiShNrJ0nkOhOKI7vqzcX/vG6GcS2cCqUz5IotF8WZJJiS+e9kIAxnKCeOUGaEu5WwETWUoUuo6EIIVl9eJ63rauBXg4ebcr2Wx1GAc7iACgRwC3W4hwY0gcEYnuEV3jztvXjv3seydcPLZ87gD7zPH4Dejvo=</latexit><latexit sha1_base64="G99Pe0ku5rLx9erV3/1ltISZHa8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKYI4BLx4jmAckS5idzCZDZmeHmV4hhHyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXpKWw6Pvf3sbm1vbObmGvuH9weHRcOjlt2TQzjDdZKlPTiajlUijeRIGSd7ThNIkkb0fju7nffuLGilQ94kTzMKFDJWLBKDqp3ar09Ehc9Utlv+ovQNZJkJMy5Gj0S1+9QcqyhCtkklrbDXyN4ZQaFEzyWbGXWa4pG9Mh7zqqaMJtOF2cOyOXThmQODWuFJKF+ntiShNrJ0nkOhOKI7vqzcX/vG6GcS2cCqUz5IotF8WZJJiS+e9kIAxnKCeOUGaEu5WwETWUoUuo6EIIVl9eJ63rauBXg4ebcr2Wx1GAc7iACgRwC3W4hwY0gcEYnuEV3jztvXjv3seydcPLZ87gD7zPH4Dejvo=</latexit><latexit sha1_base64="G99Pe0ku5rLx9erV3/1ltISZHa8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKYI4BLx4jmAckS5idzCZDZmeHmV4hhHyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXpKWw6Pvf3sbm1vbObmGvuH9weHRcOjlt2TQzjDdZKlPTiajlUijeRIGSd7ThNIkkb0fju7nffuLGilQ94kTzMKFDJWLBKDqp3ar09Ehc9Utlv+ovQNZJkJMy5Gj0S1+9QcqyhCtkklrbDXyN4ZQaFEzyWbGXWa4pG9Mh7zqqaMJtOF2cOyOXThmQODWuFJKF+ntiShNrJ0nkOhOKI7vqzcX/vG6GcS2cCqUz5IotF8WZJJiS+e9kIAxnKCeOUGaEu5WwETWUoUuo6EIIVl9eJ63rauBXg4ebcr2Wx1GAc7iACgRwC3W4hwY0gcEYnuEV3jztvXjv3seydcPLZ87gD7zPH4Dejvo=</latexit><latexit sha1_base64="G99Pe0ku5rLx9erV3/1ltISZHa8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKYI4BLx4jmAckS5idzCZDZmeHmV4hhHyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXpKWw6Pvf3sbm1vbObmGvuH9weHRcOjlt2TQzjDdZKlPTiajlUijeRIGSd7ThNIkkb0fju7nffuLGilQ94kTzMKFDJWLBKDqp3ar09Ehc9Utlv+ovQNZJkJMy5Gj0S1+9QcqyhCtkklrbDXyN4ZQaFEzyWbGXWa4pG9Mh7zqqaMJtOF2cOyOXThmQODWuFJKF+ntiShNrJ0nkOhOKI7vqzcX/vG6GcS2cCqUz5IotF8WZJJiS+e9kIAxnKCeOUGaEu5WwETWUoUuo6EIIVl9eJ63rauBXg4ebcr2Wx1GAc7iACgRwC3W4hwY0gcEYnuEV3jztvXjv3seydcPLZ87gD7zPH4Dejvo=</latexit>

[Klaewer,Palti ‘16][Calderon,Uranga,Valenzuela ’20]+…



SDC WITH A POTENTIAL

Moduli must be stabilised  
 

�� � 1
<latexit sha1_base64="VjOFSOqHMT9Y8fh5hk0JL07GkCY=">AAAB+nicbVDLSgNBEOyNrxhfGz16GQyCp7Argh4DevAYwTwgu4TZyWwyZPbBTK8S1nyKFw+KePVLvPk3TpI9aGJBQ1HVTXdXkEqh0XG+rdLa+sbmVnm7srO7t39gVw/bOskU4y2WyER1A6q5FDFvoUDJu6niNAok7wTj65nfeeBKiyS+x0nK/YgOYxEKRtFIfbvq3XCJlHjpSBBvOCRu3645dWcOskrcgtSgQLNvf3mDhGURj5FJqnXPdVL0c6pQMMmnFS/TPKVsTIe8Z2hMI679fH76lJwaZUDCRJmKkczV3xM5jbSeRIHpjCiO9LI3E//zehmGV34u4jRDHrPFojCTBBMyy4EMhOIM5cQQypQwtxI2oooyNGlVTAju8surpH1ed526e3dRazSKOMpwDCdwBi5cQgNuoQktYPAIz/AKb9aT9WK9Wx+L1pJVzBzBH1ifP6rVkvE=</latexit><latexit sha1_base64="VjOFSOqHMT9Y8fh5hk0JL07GkCY=">AAAB+nicbVDLSgNBEOyNrxhfGz16GQyCp7Argh4DevAYwTwgu4TZyWwyZPbBTK8S1nyKFw+KePVLvPk3TpI9aGJBQ1HVTXdXkEqh0XG+rdLa+sbmVnm7srO7t39gVw/bOskU4y2WyER1A6q5FDFvoUDJu6niNAok7wTj65nfeeBKiyS+x0nK/YgOYxEKRtFIfbvq3XCJlHjpSBBvOCRu3645dWcOskrcgtSgQLNvf3mDhGURj5FJqnXPdVL0c6pQMMmnFS/TPKVsTIe8Z2hMI679fH76lJwaZUDCRJmKkczV3xM5jbSeRIHpjCiO9LI3E//zehmGV34u4jRDHrPFojCTBBMyy4EMhOIM5cQQypQwtxI2oooyNGlVTAju8surpH1ed526e3dRazSKOMpwDCdwBi5cQgNuoQktYPAIz/AKb9aT9WK9Wx+L1pJVzBzBH1ifP6rVkvE=</latexit><latexit sha1_base64="VjOFSOqHMT9Y8fh5hk0JL07GkCY=">AAAB+nicbVDLSgNBEOyNrxhfGz16GQyCp7Argh4DevAYwTwgu4TZyWwyZPbBTK8S1nyKFw+KePVLvPk3TpI9aGJBQ1HVTXdXkEqh0XG+rdLa+sbmVnm7srO7t39gVw/bOskU4y2WyER1A6q5FDFvoUDJu6niNAok7wTj65nfeeBKiyS+x0nK/YgOYxEKRtFIfbvq3XCJlHjpSBBvOCRu3645dWcOskrcgtSgQLNvf3mDhGURj5FJqnXPdVL0c6pQMMmnFS/TPKVsTIe8Z2hMI679fH76lJwaZUDCRJmKkczV3xM5jbSeRIHpjCiO9LI3E//zehmGV34u4jRDHrPFojCTBBMyy4EMhOIM5cQQypQwtxI2oooyNGlVTAju8surpH1ed526e3dRazSKOMpwDCdwBi5cQgNuoQktYPAIz/AKb9aT9WK9Wx+L1pJVzBzBH1ifP6rVkvE=</latexit><latexit sha1_base64="VjOFSOqHMT9Y8fh5hk0JL07GkCY=">AAAB+nicbVDLSgNBEOyNrxhfGz16GQyCp7Argh4DevAYwTwgu4TZyWwyZPbBTK8S1nyKFw+KePVLvPk3TpI9aGJBQ1HVTXdXkEqh0XG+rdLa+sbmVnm7srO7t39gVw/bOskU4y2WyER1A6q5FDFvoUDJu6niNAok7wTj65nfeeBKiyS+x0nK/YgOYxEKRtFIfbvq3XCJlHjpSBBvOCRu3645dWcOskrcgtSgQLNvf3mDhGURj5FJqnXPdVL0c6pQMMmnFS/TPKVsTIe8Z2hMI679fH76lJwaZUDCRJmKkczV3xM5jbSeRIHpjCiO9LI3E//zehmGV34u4jRDHrPFojCTBBMyy4EMhOIM5cQQypQwtxI2oooyNGlVTAju8surpH1ed526e3dRazSKOMpwDCdwBi5cQgNuoQktYPAIz/AKb9aT9WK9Wx+L1pJVzBzBH1ifP6rVkvE=</latexit>

Typical application: 
Rule out large field inflation

SDC still thought to hold,  
far less evidence

�
<latexit sha1_base64="wA4tehRqBC+RUART94OHIq3wsBk=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF48V7Ae0S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8rG5tb2TnW3trd/cHhUPz7pmiTTlHVoIhLdD4lhgivWsdwK1k81IzIUrBdO7wq/98S04Yl6tLOUBZJMFI84JbaQhmnMR/WG1/QWwOvEL0kDSrRH9a/hOKGZZMpSQYwZ+F5qg5xoy6lg89owMywldEombOCoIpKZIF/cOscXThnjKNGulMUL9fdETqQxMxm6TklsbFa9QvzPG2Q2ug1yrtLMMkWXi6JMYJvg4nE85ppRK2aOEKq5uxXTmGhCrYun5kLwV19eJ92rpu81/YfrRqtVxlGFMziHS/DhBlpwD23oAIUYnuEV3pBEL+gdfSxbK6icOYU/QJ8/Eu6OPQ==</latexit><latexit sha1_base64="wA4tehRqBC+RUART94OHIq3wsBk=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF48V7Ae0S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8rG5tb2TnW3trd/cHhUPz7pmiTTlHVoIhLdD4lhgivWsdwK1k81IzIUrBdO7wq/98S04Yl6tLOUBZJMFI84JbaQhmnMR/WG1/QWwOvEL0kDSrRH9a/hOKGZZMpSQYwZ+F5qg5xoy6lg89owMywldEombOCoIpKZIF/cOscXThnjKNGulMUL9fdETqQxMxm6TklsbFa9QvzPG2Q2ug1yrtLMMkWXi6JMYJvg4nE85ppRK2aOEKq5uxXTmGhCrYun5kLwV19eJ92rpu81/YfrRqtVxlGFMziHS/DhBlpwD23oAIUYnuEV3pBEL+gdfSxbK6icOYU/QJ8/Eu6OPQ==</latexit><latexit sha1_base64="wA4tehRqBC+RUART94OHIq3wsBk=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF48V7Ae0S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8rG5tb2TnW3trd/cHhUPz7pmiTTlHVoIhLdD4lhgivWsdwK1k81IzIUrBdO7wq/98S04Yl6tLOUBZJMFI84JbaQhmnMR/WG1/QWwOvEL0kDSrRH9a/hOKGZZMpSQYwZ+F5qg5xoy6lg89owMywldEombOCoIpKZIF/cOscXThnjKNGulMUL9fdETqQxMxm6TklsbFa9QvzPG2Q2ug1yrtLMMkWXi6JMYJvg4nE85ppRK2aOEKq5uxXTmGhCrYun5kLwV19eJ92rpu81/YfrRqtVxlGFMziHS/DhBlpwD23oAIUYnuEV3pBEL+gdfSxbK6icOYU/QJ8/Eu6OPQ==</latexit><latexit sha1_base64="wA4tehRqBC+RUART94OHIq3wsBk=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF48V7Ae0S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8rG5tb2TnW3trd/cHhUPz7pmiTTlHVoIhLdD4lhgivWsdwK1k81IzIUrBdO7wq/98S04Yl6tLOUBZJMFI84JbaQhmnMR/WG1/QWwOvEL0kDSrRH9a/hOKGZZMpSQYwZ+F5qg5xoy6lg89owMywldEombOCoIpKZIF/cOscXThnjKNGulMUL9fdETqQxMxm6TklsbFa9QvzPG2Q2ug1yrtLMMkWXi6JMYJvg4nE85ppRK2aOEKq5uxXTmGhCrYun5kLwV19eJ92rpu81/YfrRqtVxlGFMziHS/DhBlpwD23oAIUYnuEV3pBEL+gdfSxbK6icOYU/QJ8/Eu6OPQ==</latexit>

V (�)
<latexit sha1_base64="G99Pe0ku5rLx9erV3/1ltISZHa8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKYI4BLx4jmAckS5idzCZDZmeHmV4hhHyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXpKWw6Pvf3sbm1vbObmGvuH9weHRcOjlt2TQzjDdZKlPTiajlUijeRIGSd7ThNIkkb0fju7nffuLGilQ94kTzMKFDJWLBKDqp3ar09Ehc9Utlv+ovQNZJkJMy5Gj0S1+9QcqyhCtkklrbDXyN4ZQaFEzyWbGXWa4pG9Mh7zqqaMJtOF2cOyOXThmQODWuFJKF+ntiShNrJ0nkOhOKI7vqzcX/vG6GcS2cCqUz5IotF8WZJJiS+e9kIAxnKCeOUGaEu5WwETWUoUuo6EIIVl9eJ63rauBXg4ebcr2Wx1GAc7iACgRwC3W4hwY0gcEYnuEV3jztvXjv3seydcPLZ87gD7zPH4Dejvo=</latexit><latexit sha1_base64="G99Pe0ku5rLx9erV3/1ltISZHa8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKYI4BLx4jmAckS5idzCZDZmeHmV4hhHyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXpKWw6Pvf3sbm1vbObmGvuH9weHRcOjlt2TQzjDdZKlPTiajlUijeRIGSd7ThNIkkb0fju7nffuLGilQ94kTzMKFDJWLBKDqp3ar09Ehc9Utlv+ovQNZJkJMy5Gj0S1+9QcqyhCtkklrbDXyN4ZQaFEzyWbGXWa4pG9Mh7zqqaMJtOF2cOyOXThmQODWuFJKF+ntiShNrJ0nkOhOKI7vqzcX/vG6GcS2cCqUz5IotF8WZJJiS+e9kIAxnKCeOUGaEu5WwETWUoUuo6EIIVl9eJ63rauBXg4ebcr2Wx1GAc7iACgRwC3W4hwY0gcEYnuEV3jztvXjv3seydcPLZ87gD7zPH4Dejvo=</latexit><latexit sha1_base64="G99Pe0ku5rLx9erV3/1ltISZHa8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKYI4BLx4jmAckS5idzCZDZmeHmV4hhHyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXpKWw6Pvf3sbm1vbObmGvuH9weHRcOjlt2TQzjDdZKlPTiajlUijeRIGSd7ThNIkkb0fju7nffuLGilQ94kTzMKFDJWLBKDqp3ar09Ehc9Utlv+ovQNZJkJMy5Gj0S1+9QcqyhCtkklrbDXyN4ZQaFEzyWbGXWa4pG9Mh7zqqaMJtOF2cOyOXThmQODWuFJKF+ntiShNrJ0nkOhOKI7vqzcX/vG6GcS2cCqUz5IotF8WZJJiS+e9kIAxnKCeOUGaEu5WwETWUoUuo6EIIVl9eJ63rauBXg4ebcr2Wx1GAc7iACgRwC3W4hwY0gcEYnuEV3jztvXjv3seydcPLZ87gD7zPH4Dejvo=</latexit><latexit sha1_base64="G99Pe0ku5rLx9erV3/1ltISZHa8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKYI4BLx4jmAckS5idzCZDZmeHmV4hhHyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXpKWw6Pvf3sbm1vbObmGvuH9weHRcOjlt2TQzjDdZKlPTiajlUijeRIGSd7ThNIkkb0fju7nffuLGilQ94kTzMKFDJWLBKDqp3ar09Ehc9Utlv+ovQNZJkJMy5Gj0S1+9QcqyhCtkklrbDXyN4ZQaFEzyWbGXWa4pG9Mh7zqqaMJtOF2cOyOXThmQODWuFJKF+ntiShNrJ0nkOhOKI7vqzcX/vG6GcS2cCqUz5IotF8WZJJiS+e9kIAxnKCeOUGaEu5WwETWUoUuo6EIIVl9eJ63rauBXg4ebcr2Wx1GAc7iACgRwC3W4hwY0gcEYnuEV3jztvXjv3seydcPLZ87gD7zPH4Dejvo=</latexit>

V (�)
<latexit sha1_base64="G99Pe0ku5rLx9erV3/1ltISZHa8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKYI4BLx4jmAckS5idzCZDZmeHmV4hhHyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXpKWw6Pvf3sbm1vbObmGvuH9weHRcOjlt2TQzjDdZKlPTiajlUijeRIGSd7ThNIkkb0fju7nffuLGilQ94kTzMKFDJWLBKDqp3ar09Ehc9Utlv+ovQNZJkJMy5Gj0S1+9QcqyhCtkklrbDXyN4ZQaFEzyWbGXWa4pG9Mh7zqqaMJtOF2cOyOXThmQODWuFJKF+ntiShNrJ0nkOhOKI7vqzcX/vG6GcS2cCqUz5IotF8WZJJiS+e9kIAxnKCeOUGaEu5WwETWUoUuo6EIIVl9eJ63rauBXg4ebcr2Wx1GAc7iACgRwC3W4hwY0gcEYnuEV3jztvXjv3seydcPLZ87gD7zPH4Dejvo=</latexit><latexit sha1_base64="G99Pe0ku5rLx9erV3/1ltISZHa8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKYI4BLx4jmAckS5idzCZDZmeHmV4hhHyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXpKWw6Pvf3sbm1vbObmGvuH9weHRcOjlt2TQzjDdZKlPTiajlUijeRIGSd7ThNIkkb0fju7nffuLGilQ94kTzMKFDJWLBKDqp3ar09Ehc9Utlv+ovQNZJkJMy5Gj0S1+9QcqyhCtkklrbDXyN4ZQaFEzyWbGXWa4pG9Mh7zqqaMJtOF2cOyOXThmQODWuFJKF+ntiShNrJ0nkOhOKI7vqzcX/vG6GcS2cCqUz5IotF8WZJJiS+e9kIAxnKCeOUGaEu5WwETWUoUuo6EIIVl9eJ63rauBXg4ebcr2Wx1GAc7iACgRwC3W4hwY0gcEYnuEV3jztvXjv3seydcPLZ87gD7zPH4Dejvo=</latexit><latexit sha1_base64="G99Pe0ku5rLx9erV3/1ltISZHa8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKYI4BLx4jmAckS5idzCZDZmeHmV4hhHyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXpKWw6Pvf3sbm1vbObmGvuH9weHRcOjlt2TQzjDdZKlPTiajlUijeRIGSd7ThNIkkb0fju7nffuLGilQ94kTzMKFDJWLBKDqp3ar09Ehc9Utlv+ovQNZJkJMy5Gj0S1+9QcqyhCtkklrbDXyN4ZQaFEzyWbGXWa4pG9Mh7zqqaMJtOF2cOyOXThmQODWuFJKF+ntiShNrJ0nkOhOKI7vqzcX/vG6GcS2cCqUz5IotF8WZJJiS+e9kIAxnKCeOUGaEu5WwETWUoUuo6EIIVl9eJ63rauBXg4ebcr2Wx1GAc7iACgRwC3W4hwY0gcEYnuEV3jztvXjv3seydcPLZ87gD7zPH4Dejvo=</latexit><latexit sha1_base64="G99Pe0ku5rLx9erV3/1ltISZHa8=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBDiJeyKYI4BLx4jmAckS5idzCZDZmeHmV4hhHyEFw+KePV7vPk3TpI9aGJBQ1HVTXdXpKWw6Pvf3sbm1vbObmGvuH9weHRcOjlt2TQzjDdZKlPTiajlUijeRIGSd7ThNIkkb0fju7nffuLGilQ94kTzMKFDJWLBKDqp3ar09Ehc9Utlv+ovQNZJkJMy5Gj0S1+9QcqyhCtkklrbDXyN4ZQaFEzyWbGXWa4pG9Mh7zqqaMJtOF2cOyOXThmQODWuFJKF+ntiShNrJ0nkOhOKI7vqzcX/vG6GcS2cCqUz5IotF8WZJJiS+e9kIAxnKCeOUGaEu5WwETWUoUuo6EIIVl9eJ63rauBXg4ebcr2Wx1GAc7iACgRwC3W4hwY0gcEYnuEV3jztvXjv3seydcPLZ87gD7zPH4Dejvo=</latexit>

More recent:  
generalised notion of distance, including V?

[Klaewer,Palti ‘16][Calderon,Uranga,Valenzuela ’20]+…

[Tonioni, Van Riet ’24]  
[Montero,Mohseini,Vafa,Valenzuela ’24]

Compact directions (axions) important: 
e.g. monodromy inflation �

<latexit sha1_base64="wA4tehRqBC+RUART94OHIq3wsBk=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF48V7Ae0S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8rG5tb2TnW3trd/cHhUPz7pmiTTlHVoIhLdD4lhgivWsdwK1k81IzIUrBdO7wq/98S04Yl6tLOUBZJMFI84JbaQhmnMR/WG1/QWwOvEL0kDSrRH9a/hOKGZZMpSQYwZ+F5qg5xoy6lg89owMywldEombOCoIpKZIF/cOscXThnjKNGulMUL9fdETqQxMxm6TklsbFa9QvzPG2Q2ug1yrtLMMkWXi6JMYJvg4nE85ppRK2aOEKq5uxXTmGhCrYun5kLwV19eJ92rpu81/YfrRqtVxlGFMziHS/DhBlpwD23oAIUYnuEV3pBEL+gdfSxbK6icOYU/QJ8/Eu6OPQ==</latexit><latexit sha1_base64="wA4tehRqBC+RUART94OHIq3wsBk=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF48V7Ae0S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8rG5tb2TnW3trd/cHhUPz7pmiTTlHVoIhLdD4lhgivWsdwK1k81IzIUrBdO7wq/98S04Yl6tLOUBZJMFI84JbaQhmnMR/WG1/QWwOvEL0kDSrRH9a/hOKGZZMpSQYwZ+F5qg5xoy6lg89owMywldEombOCoIpKZIF/cOscXThnjKNGulMUL9fdETqQxMxm6TklsbFa9QvzPG2Q2ug1yrtLMMkWXi6JMYJvg4nE85ppRK2aOEKq5uxXTmGhCrYun5kLwV19eJ92rpu81/YfrRqtVxlGFMziHS/DhBlpwD23oAIUYnuEV3pBEL+gdfSxbK6icOYU/QJ8/Eu6OPQ==</latexit><latexit sha1_base64="wA4tehRqBC+RUART94OHIq3wsBk=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF48V7Ae0S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8rG5tb2TnW3trd/cHhUPz7pmiTTlHVoIhLdD4lhgivWsdwK1k81IzIUrBdO7wq/98S04Yl6tLOUBZJMFI84JbaQhmnMR/WG1/QWwOvEL0kDSrRH9a/hOKGZZMpSQYwZ+F5qg5xoy6lg89owMywldEombOCoIpKZIF/cOscXThnjKNGulMUL9fdETqQxMxm6TklsbFa9QvzPG2Q2ug1yrtLMMkWXi6JMYJvg4nE85ppRK2aOEKq5uxXTmGhCrYun5kLwV19eJ92rpu81/YfrRqtVxlGFMziHS/DhBlpwD23oAIUYnuEV3pBEL+gdfSxbK6icOYU/QJ8/Eu6OPQ==</latexit><latexit sha1_base64="wA4tehRqBC+RUART94OHIq3wsBk=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoMeCF48V7Ae0S8mm2W5okl2SrFCW/gUvHhTx6h/y5r8x2+5BWx8MPN6bYWZemApurOd9o8rG5tb2TnW3trd/cHhUPz7pmiTTlHVoIhLdD4lhgivWsdwK1k81IzIUrBdO7wq/98S04Yl6tLOUBZJMFI84JbaQhmnMR/WG1/QWwOvEL0kDSrRH9a/hOKGZZMpSQYwZ+F5qg5xoy6lg89owMywldEombOCoIpKZIF/cOscXThnjKNGulMUL9fdETqQxMxm6TklsbFa9QvzPG2Q2ug1yrtLMMkWXi6JMYJvg4nE85ppRK2aOEKq5uxXTmGhCrYun5kLwV19eJ92rpu81/YfrRqtVxlGFMziHS/DhBlpwD23oAIUYnuEV3pBEL+gdfSxbK6icOYU/QJ8/Eu6OPQ==</latexit>



DYNAMICS

Related issue: SDC applies to adiabatic field variations 

V = 0
<latexit sha1_base64="qhnHbxCQsjLVbcmSuiDNo+kguyg=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2FhGMDGQHGFvM0mW7O4du3tCOPIXbCwUsfUP2flv3Euu0MQHA4/3ZpiZFyWCG+v7315pbX1jc6u8XdnZ3ds/qB4etU2caoYtFotYdyJqUHCFLcutwE6ikcpI4GM0uc39xyfUhsfqwU4TDCUdKT7kjNpcapMbv1+t+XV/DrJKgoLUoECzX/3qDWKWSlSWCWpMN/ATG2ZUW84Eziq91GBC2YSOsOuoohJNmM1vnZEzpwzIMNaulCVz9fdERqUxUxm5Tknt2Cx7ufif103t8DrMuEpSi4otFg1TQWxM8sfJgGtkVkwdoUxzdythY6opsy6eigshWH55lbQv6oFfD+4va41GEUcZTuAUziGAK2jAHTShBQzG8Ayv8OZJ78V79z4WrSWvmDmGP/A+fwD4C42D</latexit><latexit sha1_base64="qhnHbxCQsjLVbcmSuiDNo+kguyg=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2FhGMDGQHGFvM0mW7O4du3tCOPIXbCwUsfUP2flv3Euu0MQHA4/3ZpiZFyWCG+v7315pbX1jc6u8XdnZ3ds/qB4etU2caoYtFotYdyJqUHCFLcutwE6ikcpI4GM0uc39xyfUhsfqwU4TDCUdKT7kjNpcapMbv1+t+XV/DrJKgoLUoECzX/3qDWKWSlSWCWpMN/ATG2ZUW84Eziq91GBC2YSOsOuoohJNmM1vnZEzpwzIMNaulCVz9fdERqUxUxm5Tknt2Cx7ufif103t8DrMuEpSi4otFg1TQWxM8sfJgGtkVkwdoUxzdythY6opsy6eigshWH55lbQv6oFfD+4va41GEUcZTuAUziGAK2jAHTShBQzG8Ayv8OZJ78V79z4WrSWvmDmGP/A+fwD4C42D</latexit><latexit sha1_base64="qhnHbxCQsjLVbcmSuiDNo+kguyg=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2FhGMDGQHGFvM0mW7O4du3tCOPIXbCwUsfUP2flv3Euu0MQHA4/3ZpiZFyWCG+v7315pbX1jc6u8XdnZ3ds/qB4etU2caoYtFotYdyJqUHCFLcutwE6ikcpI4GM0uc39xyfUhsfqwU4TDCUdKT7kjNpcapMbv1+t+XV/DrJKgoLUoECzX/3qDWKWSlSWCWpMN/ATG2ZUW84Eziq91GBC2YSOsOuoohJNmM1vnZEzpwzIMNaulCVz9fdERqUxUxm5Tknt2Cx7ufif103t8DrMuEpSi4otFg1TQWxM8sfJgGtkVkwdoUxzdythY6opsy6eigshWH55lbQv6oFfD+4va41GEUcZTuAUziGAK2jAHTShBQzG8Ayv8OZJ78V79z4WrSWvmDmGP/A+fwD4C42D</latexit><latexit sha1_base64="qhnHbxCQsjLVbcmSuiDNo+kguyg=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2FhGMDGQHGFvM0mW7O4du3tCOPIXbCwUsfUP2flv3Euu0MQHA4/3ZpiZFyWCG+v7315pbX1jc6u8XdnZ3ds/qB4etU2caoYtFotYdyJqUHCFLcutwE6ikcpI4GM0uc39xyfUhsfqwU4TDCUdKT7kjNpcapMbv1+t+XV/DrJKgoLUoECzX/3qDWKWSlSWCWpMN/ATG2ZUW84Eziq91GBC2YSOsOuoohJNmM1vnZEzpwzIMNaulCVz9fdERqUxUxm5Tknt2Cx7ufif103t8DrMuEpSi4otFg1TQWxM8sfJgGtkVkwdoUxzdythY6opsy6eigshWH55lbQv6oFfD+4va41GEUcZTuAUziGAK2jAHTShBQzG8Ayv8OZJ78V79z4WrSWvmDmGP/A+fwD4C42D</latexit>

V 6= 0
<latexit sha1_base64="OnsKVeMOxXZdxfJzPyxCTR83PSs=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF48RzEOSJcxOepMhM7PrzKwQQr7CiwdFvPo53vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTDBssEYluR9Sg4AoblluB7VQjlZHAVjS6mfmtJ9SGJ+rejlMMJR0oHnNGrZMemoR0FT4Sv1eu+FV/DrJKgpxUIEe9V/7q9hOWSVSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRRSWacDI/eErOnNIncaJdKUvm6u+JCZXGjGXkOiW1Q7PszcT/vE5m4+twwlWaWVRssSjOBLEJmX1P+lwjs2LsCGWau1sJG1JNmXUZlVwIwfLLq6R5UQ38anB3WanV8jiKcAKncA4BXEENbqEODWAg4Rle4c3T3ov37n0sWgtePnMMf+B9/gA0f49Y</latexit><latexit sha1_base64="OnsKVeMOxXZdxfJzPyxCTR83PSs=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF48RzEOSJcxOepMhM7PrzKwQQr7CiwdFvPo53vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTDBssEYluR9Sg4AoblluB7VQjlZHAVjS6mfmtJ9SGJ+rejlMMJR0oHnNGrZMemoR0FT4Sv1eu+FV/DrJKgpxUIEe9V/7q9hOWSVSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRRSWacDI/eErOnNIncaJdKUvm6u+JCZXGjGXkOiW1Q7PszcT/vE5m4+twwlWaWVRssSjOBLEJmX1P+lwjs2LsCGWau1sJG1JNmXUZlVwIwfLLq6R5UQ38anB3WanV8jiKcAKncA4BXEENbqEODWAg4Rle4c3T3ov37n0sWgtePnMMf+B9/gA0f49Y</latexit><latexit sha1_base64="OnsKVeMOxXZdxfJzPyxCTR83PSs=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF48RzEOSJcxOepMhM7PrzKwQQr7CiwdFvPo53vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTDBssEYluR9Sg4AoblluB7VQjlZHAVjS6mfmtJ9SGJ+rejlMMJR0oHnNGrZMemoR0FT4Sv1eu+FV/DrJKgpxUIEe9V/7q9hOWSVSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRRSWacDI/eErOnNIncaJdKUvm6u+JCZXGjGXkOiW1Q7PszcT/vE5m4+twwlWaWVRssSjOBLEJmX1P+lwjs2LsCGWau1sJG1JNmXUZlVwIwfLLq6R5UQ38anB3WanV8jiKcAKncA4BXEENbqEODWAg4Rle4c3T3ov37n0sWgtePnMMf+B9/gA0f49Y</latexit><latexit sha1_base64="OnsKVeMOxXZdxfJzPyxCTR83PSs=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF48RzEOSJcxOepMhM7PrzKwQQr7CiwdFvPo53vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTDBssEYluR9Sg4AoblluB7VQjlZHAVjS6mfmtJ9SGJ+rejlMMJR0oHnNGrZMemoR0FT4Sv1eu+FV/DrJKgpxUIEe9V/7q9hOWSVSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRRSWacDI/eErOnNIncaJdKUvm6u+JCZXGjGXkOiW1Q7PszcT/vE5m4+twwlWaWVRssSjOBLEJmX1P+lwjs2LsCGWau1sJG1JNmXUZlVwIwfLLq6R5UQ38anB3WanV8jiKcAKncA4BXEENbqEODWAg4Rle4c3T3ov37n0sWgtePnMMf+B9/gA0f49Y</latexit>

geodesic trajectories

adiabatic: �̇ ! 0
<latexit sha1_base64="OgunmpvBoqFhTjni+7JCnPLx5Us=">AAACAHicbVBNSwMxEM3Wr1q/Vj148BIsgqeyK4IeC148VrCt0F1KNs12Q7PJkswqZenFv+LFgyJe/Rne/Dem7R609cHA472ZZOZFmeAGPO/bqaysrq1vVDdrW9s7u3vu/kHHqFxT1qZKKH0fEcMEl6wNHAS7zzQjaSRYNxpdT/3uA9OGK3kH44yFKRlKHnNKwEp99ygYKMBBlnAcaD5MgGitHrHXd+tew5sBLxO/JHVUotV3v+xLNE+ZBCqIMT3fyyAsiAZOBZvUgtywjNARGbKepZKkzITF7IAJPrXKAMdK25KAZ+rviYKkxozTyHamBBKz6E3F/7xeDvFVWHCZ5cAknX8U5wKDwtM08IBrRkGMLSFUc7srpgnRhILNrGZD8BdPXiad84bvNfzbi3qzWcZRRcfoBJ0hH12iJrpBLdRGFE3QM3pFb86T8+K8Ox/z1opTzhyiP3A+fwAGWZYE</latexit><latexit sha1_base64="OgunmpvBoqFhTjni+7JCnPLx5Us=">AAACAHicbVBNSwMxEM3Wr1q/Vj148BIsgqeyK4IeC148VrCt0F1KNs12Q7PJkswqZenFv+LFgyJe/Rne/Dem7R609cHA472ZZOZFmeAGPO/bqaysrq1vVDdrW9s7u3vu/kHHqFxT1qZKKH0fEcMEl6wNHAS7zzQjaSRYNxpdT/3uA9OGK3kH44yFKRlKHnNKwEp99ygYKMBBlnAcaD5MgGitHrHXd+tew5sBLxO/JHVUotV3v+xLNE+ZBCqIMT3fyyAsiAZOBZvUgtywjNARGbKepZKkzITF7IAJPrXKAMdK25KAZ+rviYKkxozTyHamBBKz6E3F/7xeDvFVWHCZ5cAknX8U5wKDwtM08IBrRkGMLSFUc7srpgnRhILNrGZD8BdPXiad84bvNfzbi3qzWcZRRcfoBJ0hH12iJrpBLdRGFE3QM3pFb86T8+K8Ox/z1opTzhyiP3A+fwAGWZYE</latexit><latexit sha1_base64="OgunmpvBoqFhTjni+7JCnPLx5Us=">AAACAHicbVBNSwMxEM3Wr1q/Vj148BIsgqeyK4IeC148VrCt0F1KNs12Q7PJkswqZenFv+LFgyJe/Rne/Dem7R609cHA472ZZOZFmeAGPO/bqaysrq1vVDdrW9s7u3vu/kHHqFxT1qZKKH0fEcMEl6wNHAS7zzQjaSRYNxpdT/3uA9OGK3kH44yFKRlKHnNKwEp99ygYKMBBlnAcaD5MgGitHrHXd+tew5sBLxO/JHVUotV3v+xLNE+ZBCqIMT3fyyAsiAZOBZvUgtywjNARGbKepZKkzITF7IAJPrXKAMdK25KAZ+rviYKkxozTyHamBBKz6E3F/7xeDvFVWHCZ5cAknX8U5wKDwtM08IBrRkGMLSFUc7srpgnRhILNrGZD8BdPXiad84bvNfzbi3qzWcZRRcfoBJ0hH12iJrpBLdRGFE3QM3pFb86T8+K8Ox/z1opTzhyiP3A+fwAGWZYE</latexit><latexit sha1_base64="OgunmpvBoqFhTjni+7JCnPLx5Us=">AAACAHicbVBNSwMxEM3Wr1q/Vj148BIsgqeyK4IeC148VrCt0F1KNs12Q7PJkswqZenFv+LFgyJe/Rne/Dem7R609cHA472ZZOZFmeAGPO/bqaysrq1vVDdrW9s7u3vu/kHHqFxT1qZKKH0fEcMEl6wNHAS7zzQjaSRYNxpdT/3uA9OGK3kH44yFKRlKHnNKwEp99ygYKMBBlnAcaD5MgGitHrHXd+tew5sBLxO/JHVUotV3v+xLNE+ZBCqIMT3fyyAsiAZOBZvUgtywjNARGbKepZKkzITF7IAJPrXKAMdK25KAZ+rviYKkxozTyHamBBKz6E3F/7xeDvFVWHCZ5cAknX8U5wKDwtM08IBrRkGMLSFUc7srpgnRhILNrGZD8BdPXiad84bvNfzbi3qzWcZRRcfoBJ0hH12iJrpBLdRGFE3QM3pFb86T8+K8Ox/z1opTzhyiP3A+fwAGWZYE</latexit>



DYNAMICS

Related issue: SDC applies to adiabatic field variations 

V = 0
<latexit sha1_base64="qhnHbxCQsjLVbcmSuiDNo+kguyg=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2FhGMDGQHGFvM0mW7O4du3tCOPIXbCwUsfUP2flv3Euu0MQHA4/3ZpiZFyWCG+v7315pbX1jc6u8XdnZ3ds/qB4etU2caoYtFotYdyJqUHCFLcutwE6ikcpI4GM0uc39xyfUhsfqwU4TDCUdKT7kjNpcapMbv1+t+XV/DrJKgoLUoECzX/3qDWKWSlSWCWpMN/ATG2ZUW84Eziq91GBC2YSOsOuoohJNmM1vnZEzpwzIMNaulCVz9fdERqUxUxm5Tknt2Cx7ufif103t8DrMuEpSi4otFg1TQWxM8sfJgGtkVkwdoUxzdythY6opsy6eigshWH55lbQv6oFfD+4va41GEUcZTuAUziGAK2jAHTShBQzG8Ayv8OZJ78V79z4WrSWvmDmGP/A+fwD4C42D</latexit><latexit sha1_base64="qhnHbxCQsjLVbcmSuiDNo+kguyg=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2FhGMDGQHGFvM0mW7O4du3tCOPIXbCwUsfUP2flv3Euu0MQHA4/3ZpiZFyWCG+v7315pbX1jc6u8XdnZ3ds/qB4etU2caoYtFotYdyJqUHCFLcutwE6ikcpI4GM0uc39xyfUhsfqwU4TDCUdKT7kjNpcapMbv1+t+XV/DrJKgoLUoECzX/3qDWKWSlSWCWpMN/ATG2ZUW84Eziq91GBC2YSOsOuoohJNmM1vnZEzpwzIMNaulCVz9fdERqUxUxm5Tknt2Cx7ufif103t8DrMuEpSi4otFg1TQWxM8sfJgGtkVkwdoUxzdythY6opsy6eigshWH55lbQv6oFfD+4va41GEUcZTuAUziGAK2jAHTShBQzG8Ayv8OZJ78V79z4WrSWvmDmGP/A+fwD4C42D</latexit><latexit sha1_base64="qhnHbxCQsjLVbcmSuiDNo+kguyg=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2FhGMDGQHGFvM0mW7O4du3tCOPIXbCwUsfUP2flv3Euu0MQHA4/3ZpiZFyWCG+v7315pbX1jc6u8XdnZ3ds/qB4etU2caoYtFotYdyJqUHCFLcutwE6ikcpI4GM0uc39xyfUhsfqwU4TDCUdKT7kjNpcapMbv1+t+XV/DrJKgoLUoECzX/3qDWKWSlSWCWpMN/ATG2ZUW84Eziq91GBC2YSOsOuoohJNmM1vnZEzpwzIMNaulCVz9fdERqUxUxm5Tknt2Cx7ufif103t8DrMuEpSi4otFg1TQWxM8sfJgGtkVkwdoUxzdythY6opsy6eigshWH55lbQv6oFfD+4va41GEUcZTuAUziGAK2jAHTShBQzG8Ayv8OZJ78V79z4WrSWvmDmGP/A+fwD4C42D</latexit><latexit sha1_base64="qhnHbxCQsjLVbcmSuiDNo+kguyg=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2FhGMDGQHGFvM0mW7O4du3tCOPIXbCwUsfUP2flv3Euu0MQHA4/3ZpiZFyWCG+v7315pbX1jc6u8XdnZ3ds/qB4etU2caoYtFotYdyJqUHCFLcutwE6ikcpI4GM0uc39xyfUhsfqwU4TDCUdKT7kjNpcapMbv1+t+XV/DrJKgoLUoECzX/3qDWKWSlSWCWpMN/ATG2ZUW84Eziq91GBC2YSOsOuoohJNmM1vnZEzpwzIMNaulCVz9fdERqUxUxm5Tknt2Cx7ufif103t8DrMuEpSi4otFg1TQWxM8sfJgGtkVkwdoUxzdythY6opsy6eigshWH55lbQv6oFfD+4va41GEUcZTuAUziGAK2jAHTShBQzG8Ayv8OZJ78V79z4WrSWvmDmGP/A+fwD4C42D</latexit>

V 6= 0
<latexit sha1_base64="OnsKVeMOxXZdxfJzPyxCTR83PSs=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF48RzEOSJcxOepMhM7PrzKwQQr7CiwdFvPo53vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTDBssEYluR9Sg4AoblluB7VQjlZHAVjS6mfmtJ9SGJ+rejlMMJR0oHnNGrZMemoR0FT4Sv1eu+FV/DrJKgpxUIEe9V/7q9hOWSVSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRRSWacDI/eErOnNIncaJdKUvm6u+JCZXGjGXkOiW1Q7PszcT/vE5m4+twwlWaWVRssSjOBLEJmX1P+lwjs2LsCGWau1sJG1JNmXUZlVwIwfLLq6R5UQ38anB3WanV8jiKcAKncA4BXEENbqEODWAg4Rle4c3T3ov37n0sWgtePnMMf+B9/gA0f49Y</latexit><latexit sha1_base64="OnsKVeMOxXZdxfJzPyxCTR83PSs=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF48RzEOSJcxOepMhM7PrzKwQQr7CiwdFvPo53vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTDBssEYluR9Sg4AoblluB7VQjlZHAVjS6mfmtJ9SGJ+rejlMMJR0oHnNGrZMemoR0FT4Sv1eu+FV/DrJKgpxUIEe9V/7q9hOWSVSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRRSWacDI/eErOnNIncaJdKUvm6u+JCZXGjGXkOiW1Q7PszcT/vE5m4+twwlWaWVRssSjOBLEJmX1P+lwjs2LsCGWau1sJG1JNmXUZlVwIwfLLq6R5UQ38anB3WanV8jiKcAKncA4BXEENbqEODWAg4Rle4c3T3ov37n0sWgtePnMMf+B9/gA0f49Y</latexit><latexit sha1_base64="OnsKVeMOxXZdxfJzPyxCTR83PSs=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF48RzEOSJcxOepMhM7PrzKwQQr7CiwdFvPo53vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTDBssEYluR9Sg4AoblluB7VQjlZHAVjS6mfmtJ9SGJ+rejlMMJR0oHnNGrZMemoR0FT4Sv1eu+FV/DrJKgpxUIEe9V/7q9hOWSVSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRRSWacDI/eErOnNIncaJdKUvm6u+JCZXGjGXkOiW1Q7PszcT/vE5m4+twwlWaWVRssSjOBLEJmX1P+lwjs2LsCGWau1sJG1JNmXUZlVwIwfLLq6R5UQ38anB3WanV8jiKcAKncA4BXEENbqEODWAg4Rle4c3T3ov37n0sWgtePnMMf+B9/gA0f49Y</latexit><latexit sha1_base64="OnsKVeMOxXZdxfJzPyxCTR83PSs=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF48RzEOSJcxOepMhM7PrzKwQQr7CiwdFvPo53vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTDBssEYluR9Sg4AoblluB7VQjlZHAVjS6mfmtJ9SGJ+rejlMMJR0oHnNGrZMemoR0FT4Sv1eu+FV/DrJKgpxUIEe9V/7q9hOWSVSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRRSWacDI/eErOnNIncaJdKUvm6u+JCZXGjGXkOiW1Q7PszcT/vE5m4+twwlWaWVRssSjOBLEJmX1P+lwjs2LsCGWau1sJG1JNmXUZlVwIwfLLq6R5UQ38anB3WanV8jiKcAKncA4BXEENbqEODWAg4Rle4c3T3ov37n0sWgtePnMMf+B9/gA0f49Y</latexit>
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<latexit sha1_base64="W2NtIKaFaB0jmRVhdtN0fSmB6Zk="></latexit><latexit sha1_base64="W2NtIKaFaB0jmRVhdtN0fSmB6Zk="></latexit><latexit sha1_base64="W2NtIKaFaB0jmRVhdtN0fSmB6Zk="></latexit><latexit sha1_base64="W2NtIKaFaB0jmRVhdtN0fSmB6Zk="></latexit>

(space)time dependence

non-geodesic trajectoriesgeodesic trajectories

adiabatic: �̇ ! 0
<latexit sha1_base64="OgunmpvBoqFhTjni+7JCnPLx5Us=">AAACAHicbVBNSwMxEM3Wr1q/Vj148BIsgqeyK4IeC148VrCt0F1KNs12Q7PJkswqZenFv+LFgyJe/Rne/Dem7R609cHA472ZZOZFmeAGPO/bqaysrq1vVDdrW9s7u3vu/kHHqFxT1qZKKH0fEcMEl6wNHAS7zzQjaSRYNxpdT/3uA9OGK3kH44yFKRlKHnNKwEp99ygYKMBBlnAcaD5MgGitHrHXd+tew5sBLxO/JHVUotV3v+xLNE+ZBCqIMT3fyyAsiAZOBZvUgtywjNARGbKepZKkzITF7IAJPrXKAMdK25KAZ+rviYKkxozTyHamBBKz6E3F/7xeDvFVWHCZ5cAknX8U5wKDwtM08IBrRkGMLSFUc7srpgnRhILNrGZD8BdPXiad84bvNfzbi3qzWcZRRcfoBJ0hH12iJrpBLdRGFE3QM3pFb86T8+K8Ox/z1opTzhyiP3A+fwAGWZYE</latexit><latexit sha1_base64="OgunmpvBoqFhTjni+7JCnPLx5Us=">AAACAHicbVBNSwMxEM3Wr1q/Vj148BIsgqeyK4IeC148VrCt0F1KNs12Q7PJkswqZenFv+LFgyJe/Rne/Dem7R609cHA472ZZOZFmeAGPO/bqaysrq1vVDdrW9s7u3vu/kHHqFxT1qZKKH0fEcMEl6wNHAS7zzQjaSRYNxpdT/3uA9OGK3kH44yFKRlKHnNKwEp99ygYKMBBlnAcaD5MgGitHrHXd+tew5sBLxO/JHVUotV3v+xLNE+ZBCqIMT3fyyAsiAZOBZvUgtywjNARGbKepZKkzITF7IAJPrXKAMdK25KAZ+rviYKkxozTyHamBBKz6E3F/7xeDvFVWHCZ5cAknX8U5wKDwtM08IBrRkGMLSFUc7srpgnRhILNrGZD8BdPXiad84bvNfzbi3qzWcZRRcfoBJ0hH12iJrpBLdRGFE3QM3pFb86T8+K8Ox/z1opTzhyiP3A+fwAGWZYE</latexit><latexit sha1_base64="OgunmpvBoqFhTjni+7JCnPLx5Us=">AAACAHicbVBNSwMxEM3Wr1q/Vj148BIsgqeyK4IeC148VrCt0F1KNs12Q7PJkswqZenFv+LFgyJe/Rne/Dem7R609cHA472ZZOZFmeAGPO/bqaysrq1vVDdrW9s7u3vu/kHHqFxT1qZKKH0fEcMEl6wNHAS7zzQjaSRYNxpdT/3uA9OGK3kH44yFKRlKHnNKwEp99ygYKMBBlnAcaD5MgGitHrHXd+tew5sBLxO/JHVUotV3v+xLNE+ZBCqIMT3fyyAsiAZOBZvUgtywjNARGbKepZKkzITF7IAJPrXKAMdK25KAZ+rviYKkxozTyHamBBKz6E3F/7xeDvFVWHCZ5cAknX8U5wKDwtM08IBrRkGMLSFUc7srpgnRhILNrGZD8BdPXiad84bvNfzbi3qzWcZRRcfoBJ0hH12iJrpBLdRGFE3QM3pFb86T8+K8Ox/z1opTzhyiP3A+fwAGWZYE</latexit><latexit sha1_base64="OgunmpvBoqFhTjni+7JCnPLx5Us=">AAACAHicbVBNSwMxEM3Wr1q/Vj148BIsgqeyK4IeC148VrCt0F1KNs12Q7PJkswqZenFv+LFgyJe/Rne/Dem7R609cHA472ZZOZFmeAGPO/bqaysrq1vVDdrW9s7u3vu/kHHqFxT1qZKKH0fEcMEl6wNHAS7zzQjaSRYNxpdT/3uA9OGK3kH44yFKRlKHnNKwEp99ygYKMBBlnAcaD5MgGitHrHXd+tew5sBLxO/JHVUotV3v+xLNE+ZBCqIMT3fyyAsiAZOBZvUgtywjNARGbKepZKkzITF7IAJPrXKAMdK25KAZ+rviYKkxozTyHamBBKz6E3F/7xeDvFVWHCZ5cAknX8U5wKDwtM08IBrRkGMLSFUc7srpgnRhILNrGZD8BdPXiad84bvNfzbi3qzWcZRRcfoBJ0hH12iJrpBLdRGFE3QM3pFb86T8+K8Ox/z1opTzhyiP3A+fwAGWZYE</latexit>

�̇ 6= 0
<latexit sha1_base64="GS6Kr2hQUmG6In0ya6liyRLpSMc=">AAAB+nicbVBNSwMxEJ2tX7V+bfXoJVgET2VXBD0WvHisYD+gW0o2nbah2eyaZJWy9qd48aCIV3+JN/+NabsHbX0w8HhvJpl5YSK4Np737RTW1jc2t4rbpZ3dvf0Dt3zY1HGqGDZYLGLVDqlGwSU2DDcC24lCGoUCW+H4eua3HlBpHss7M0mwG9Gh5APOqLFSzy0H/dhkQTLiUxJIvCdez614VW8Oskr8nFQgR73nftk3WBqhNExQrTu+l5huRpXhTOC0FKQaE8rGdIgdSyWNUHez+epTcmqVPhnEypY0ZK7+nshopPUkCm1nRM1IL3sz8T+vk5rBVTfjMkkNSrb4aJAKYmIyy4H0uUJmxMQSyhS3uxI2oooyY9Mq2RD85ZNXSfO86ntV//aiUqvlcRThGE7gDHy4hBrcQB0awOARnuEV3pwn58V5dz4WrQUnnzmCP3A+fwCzMJOb</latexit><latexit sha1_base64="GS6Kr2hQUmG6In0ya6liyRLpSMc=">AAAB+nicbVBNSwMxEJ2tX7V+bfXoJVgET2VXBD0WvHisYD+gW0o2nbah2eyaZJWy9qd48aCIV3+JN/+NabsHbX0w8HhvJpl5YSK4Np737RTW1jc2t4rbpZ3dvf0Dt3zY1HGqGDZYLGLVDqlGwSU2DDcC24lCGoUCW+H4eua3HlBpHss7M0mwG9Gh5APOqLFSzy0H/dhkQTLiUxJIvCdez614VW8Oskr8nFQgR73nftk3WBqhNExQrTu+l5huRpXhTOC0FKQaE8rGdIgdSyWNUHez+epTcmqVPhnEypY0ZK7+nshopPUkCm1nRM1IL3sz8T+vk5rBVTfjMkkNSrb4aJAKYmIyy4H0uUJmxMQSyhS3uxI2oooyY9Mq2RD85ZNXSfO86ntV//aiUqvlcRThGE7gDHy4hBrcQB0awOARnuEV3pwn58V5dz4WrQUnnzmCP3A+fwCzMJOb</latexit><latexit sha1_base64="GS6Kr2hQUmG6In0ya6liyRLpSMc=">AAAB+nicbVBNSwMxEJ2tX7V+bfXoJVgET2VXBD0WvHisYD+gW0o2nbah2eyaZJWy9qd48aCIV3+JN/+NabsHbX0w8HhvJpl5YSK4Np737RTW1jc2t4rbpZ3dvf0Dt3zY1HGqGDZYLGLVDqlGwSU2DDcC24lCGoUCW+H4eua3HlBpHss7M0mwG9Gh5APOqLFSzy0H/dhkQTLiUxJIvCdez614VW8Oskr8nFQgR73nftk3WBqhNExQrTu+l5huRpXhTOC0FKQaE8rGdIgdSyWNUHez+epTcmqVPhnEypY0ZK7+nshopPUkCm1nRM1IL3sz8T+vk5rBVTfjMkkNSrb4aJAKYmIyy4H0uUJmxMQSyhS3uxI2oooyY9Mq2RD85ZNXSfO86ntV//aiUqvlcRThGE7gDHy4hBrcQB0awOARnuEV3pwn58V5dz4WrQUnnzmCP3A+fwCzMJOb</latexit><latexit sha1_base64="GS6Kr2hQUmG6In0ya6liyRLpSMc=">AAAB+nicbVBNSwMxEJ2tX7V+bfXoJVgET2VXBD0WvHisYD+gW0o2nbah2eyaZJWy9qd48aCIV3+JN/+NabsHbX0w8HhvJpl5YSK4Np737RTW1jc2t4rbpZ3dvf0Dt3zY1HGqGDZYLGLVDqlGwSU2DDcC24lCGoUCW+H4eua3HlBpHss7M0mwG9Gh5APOqLFSzy0H/dhkQTLiUxJIvCdez614VW8Oskr8nFQgR73nftk3WBqhNExQrTu+l5huRpXhTOC0FKQaE8rGdIgdSyWNUHez+epTcmqVPhnEypY0ZK7+nshopPUkCm1nRM1IL3sz8T+vk5rBVTfjMkkNSrb4aJAKYmIyy4H0uUJmxMQSyhS3uxI2oooyY9Mq2RD85ZNXSfO86ntV//aiUqvlcRThGE7gDHy4hBrcQB0awOARnuEV3pwn58V5dz4WrQUnnzmCP3A+fwCzMJOb</latexit>



DYNAMICS

Related issue: SDC applies to adiabatic field variations 

V = 0
<latexit sha1_base64="qhnHbxCQsjLVbcmSuiDNo+kguyg=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2FhGMDGQHGFvM0mW7O4du3tCOPIXbCwUsfUP2flv3Euu0MQHA4/3ZpiZFyWCG+v7315pbX1jc6u8XdnZ3ds/qB4etU2caoYtFotYdyJqUHCFLcutwE6ikcpI4GM0uc39xyfUhsfqwU4TDCUdKT7kjNpcapMbv1+t+XV/DrJKgoLUoECzX/3qDWKWSlSWCWpMN/ATG2ZUW84Eziq91GBC2YSOsOuoohJNmM1vnZEzpwzIMNaulCVz9fdERqUxUxm5Tknt2Cx7ufif103t8DrMuEpSi4otFg1TQWxM8sfJgGtkVkwdoUxzdythY6opsy6eigshWH55lbQv6oFfD+4va41GEUcZTuAUziGAK2jAHTShBQzG8Ayv8OZJ78V79z4WrSWvmDmGP/A+fwD4C42D</latexit><latexit sha1_base64="qhnHbxCQsjLVbcmSuiDNo+kguyg=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2FhGMDGQHGFvM0mW7O4du3tCOPIXbCwUsfUP2flv3Euu0MQHA4/3ZpiZFyWCG+v7315pbX1jc6u8XdnZ3ds/qB4etU2caoYtFotYdyJqUHCFLcutwE6ikcpI4GM0uc39xyfUhsfqwU4TDCUdKT7kjNpcapMbv1+t+XV/DrJKgoLUoECzX/3qDWKWSlSWCWpMN/ATG2ZUW84Eziq91GBC2YSOsOuoohJNmM1vnZEzpwzIMNaulCVz9fdERqUxUxm5Tknt2Cx7ufif103t8DrMuEpSi4otFg1TQWxM8sfJgGtkVkwdoUxzdythY6opsy6eigshWH55lbQv6oFfD+4va41GEUcZTuAUziGAK2jAHTShBQzG8Ayv8OZJ78V79z4WrSWvmDmGP/A+fwD4C42D</latexit><latexit sha1_base64="qhnHbxCQsjLVbcmSuiDNo+kguyg=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2FhGMDGQHGFvM0mW7O4du3tCOPIXbCwUsfUP2flv3Euu0MQHA4/3ZpiZFyWCG+v7315pbX1jc6u8XdnZ3ds/qB4etU2caoYtFotYdyJqUHCFLcutwE6ikcpI4GM0uc39xyfUhsfqwU4TDCUdKT7kjNpcapMbv1+t+XV/DrJKgoLUoECzX/3qDWKWSlSWCWpMN/ATG2ZUW84Eziq91GBC2YSOsOuoohJNmM1vnZEzpwzIMNaulCVz9fdERqUxUxm5Tknt2Cx7ufif103t8DrMuEpSi4otFg1TQWxM8sfJgGtkVkwdoUxzdythY6opsy6eigshWH55lbQv6oFfD+4va41GEUcZTuAUziGAK2jAHTShBQzG8Ayv8OZJ78V79z4WrSWvmDmGP/A+fwD4C42D</latexit><latexit sha1_base64="qhnHbxCQsjLVbcmSuiDNo+kguyg=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2FhGMDGQHGFvM0mW7O4du3tCOPIXbCwUsfUP2flv3Euu0MQHA4/3ZpiZFyWCG+v7315pbX1jc6u8XdnZ3ds/qB4etU2caoYtFotYdyJqUHCFLcutwE6ikcpI4GM0uc39xyfUhsfqwU4TDCUdKT7kjNpcapMbv1+t+XV/DrJKgoLUoECzX/3qDWKWSlSWCWpMN/ATG2ZUW84Eziq91GBC2YSOsOuoohJNmM1vnZEzpwzIMNaulCVz9fdERqUxUxm5Tknt2Cx7ufif103t8DrMuEpSi4otFg1TQWxM8sfJgGtkVkwdoUxzdythY6opsy6eigshWH55lbQv6oFfD+4va41GEUcZTuAUziGAK2jAHTShBQzG8Ayv8OZJ78V79z4WrSWvmDmGP/A+fwD4C42D</latexit>

V 6= 0
<latexit sha1_base64="OnsKVeMOxXZdxfJzPyxCTR83PSs=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF48RzEOSJcxOepMhM7PrzKwQQr7CiwdFvPo53vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTDBssEYluR9Sg4AoblluB7VQjlZHAVjS6mfmtJ9SGJ+rejlMMJR0oHnNGrZMemoR0FT4Sv1eu+FV/DrJKgpxUIEe9V/7q9hOWSVSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRRSWacDI/eErOnNIncaJdKUvm6u+JCZXGjGXkOiW1Q7PszcT/vE5m4+twwlWaWVRssSjOBLEJmX1P+lwjs2LsCGWau1sJG1JNmXUZlVwIwfLLq6R5UQ38anB3WanV8jiKcAKncA4BXEENbqEODWAg4Rle4c3T3ov37n0sWgtePnMMf+B9/gA0f49Y</latexit><latexit sha1_base64="OnsKVeMOxXZdxfJzPyxCTR83PSs=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF48RzEOSJcxOepMhM7PrzKwQQr7CiwdFvPo53vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTDBssEYluR9Sg4AoblluB7VQjlZHAVjS6mfmtJ9SGJ+rejlMMJR0oHnNGrZMemoR0FT4Sv1eu+FV/DrJKgpxUIEe9V/7q9hOWSVSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRRSWacDI/eErOnNIncaJdKUvm6u+JCZXGjGXkOiW1Q7PszcT/vE5m4+twwlWaWVRssSjOBLEJmX1P+lwjs2LsCGWau1sJG1JNmXUZlVwIwfLLq6R5UQ38anB3WanV8jiKcAKncA4BXEENbqEODWAg4Rle4c3T3ov37n0sWgtePnMMf+B9/gA0f49Y</latexit><latexit sha1_base64="OnsKVeMOxXZdxfJzPyxCTR83PSs=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF48RzEOSJcxOepMhM7PrzKwQQr7CiwdFvPo53vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTDBssEYluR9Sg4AoblluB7VQjlZHAVjS6mfmtJ9SGJ+rejlMMJR0oHnNGrZMemoR0FT4Sv1eu+FV/DrJKgpxUIEe9V/7q9hOWSVSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRRSWacDI/eErOnNIncaJdKUvm6u+JCZXGjGXkOiW1Q7PszcT/vE5m4+twwlWaWVRssSjOBLEJmX1P+lwjs2LsCGWau1sJG1JNmXUZlVwIwfLLq6R5UQ38anB3WanV8jiKcAKncA4BXEENbqEODWAg4Rle4c3T3ov37n0sWgtePnMMf+B9/gA0f49Y</latexit><latexit sha1_base64="OnsKVeMOxXZdxfJzPyxCTR83PSs=">AAAB8HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeAF48RzEOSJcxOepMhM7PrzKwQQr7CiwdFvPo53vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTDBssEYluR9Sg4AoblluB7VQjlZHAVjS6mfmtJ9SGJ+rejlMMJR0oHnNGrZMemoR0FT4Sv1eu+FV/DrJKgpxUIEe9V/7q9hOWSVSWCWpMJ/BTG06otpwJnJa6mcGUshEdYMdRRSWacDI/eErOnNIncaJdKUvm6u+JCZXGjGXkOiW1Q7PszcT/vE5m4+twwlWaWVRssSjOBLEJmX1P+lwjs2LsCGWau1sJG1JNmXUZlVwIwfLLq6R5UQ38anB3WanV8jiKcAKncA4BXEENbqEODWAg4Rle4c3T3ov37n0sWgtePnMMf+B9/gA0f49Y</latexit>
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<latexit sha1_base64="W2NtIKaFaB0jmRVhdtN0fSmB6Zk="></latexit><latexit sha1_base64="W2NtIKaFaB0jmRVhdtN0fSmB6Zk="></latexit><latexit sha1_base64="W2NtIKaFaB0jmRVhdtN0fSmB6Zk="></latexit><latexit sha1_base64="W2NtIKaFaB0jmRVhdtN0fSmB6Zk="></latexit>

(space)time dependence

non-geodesic trajectoriesgeodesic trajectories

adiabatic: 

What becomes of the SDC in a cosmological setting? 
Some (sparse) comments appear in [Conlon,FR ’22][Tonioni,Tran,Shiu’ 23][Tonioni,Van Riet ’24] 
Similar issues for species scale discussed in [Bedroya, Lu, Steinhardt ’24][Bedroya, Lee, Steinhardt ’25] 

�̇ ! 0
<latexit sha1_base64="OgunmpvBoqFhTjni+7JCnPLx5Us=">AAACAHicbVBNSwMxEM3Wr1q/Vj148BIsgqeyK4IeC148VrCt0F1KNs12Q7PJkswqZenFv+LFgyJe/Rne/Dem7R609cHA472ZZOZFmeAGPO/bqaysrq1vVDdrW9s7u3vu/kHHqFxT1qZKKH0fEcMEl6wNHAS7zzQjaSRYNxpdT/3uA9OGK3kH44yFKRlKHnNKwEp99ygYKMBBlnAcaD5MgGitHrHXd+tew5sBLxO/JHVUotV3v+xLNE+ZBCqIMT3fyyAsiAZOBZvUgtywjNARGbKepZKkzITF7IAJPrXKAMdK25KAZ+rviYKkxozTyHamBBKz6E3F/7xeDvFVWHCZ5cAknX8U5wKDwtM08IBrRkGMLSFUc7srpgnRhILNrGZD8BdPXiad84bvNfzbi3qzWcZRRcfoBJ0hH12iJrpBLdRGFE3QM3pFb86T8+K8Ox/z1opTzhyiP3A+fwAGWZYE</latexit><latexit sha1_base64="OgunmpvBoqFhTjni+7JCnPLx5Us=">AAACAHicbVBNSwMxEM3Wr1q/Vj148BIsgqeyK4IeC148VrCt0F1KNs12Q7PJkswqZenFv+LFgyJe/Rne/Dem7R609cHA472ZZOZFmeAGPO/bqaysrq1vVDdrW9s7u3vu/kHHqFxT1qZKKH0fEcMEl6wNHAS7zzQjaSRYNxpdT/3uA9OGK3kH44yFKRlKHnNKwEp99ygYKMBBlnAcaD5MgGitHrHXd+tew5sBLxO/JHVUotV3v+xLNE+ZBCqIMT3fyyAsiAZOBZvUgtywjNARGbKepZKkzITF7IAJPrXKAMdK25KAZ+rviYKkxozTyHamBBKz6E3F/7xeDvFVWHCZ5cAknX8U5wKDwtM08IBrRkGMLSFUc7srpgnRhILNrGZD8BdPXiad84bvNfzbi3qzWcZRRcfoBJ0hH12iJrpBLdRGFE3QM3pFb86T8+K8Ox/z1opTzhyiP3A+fwAGWZYE</latexit><latexit sha1_base64="OgunmpvBoqFhTjni+7JCnPLx5Us=">AAACAHicbVBNSwMxEM3Wr1q/Vj148BIsgqeyK4IeC148VrCt0F1KNs12Q7PJkswqZenFv+LFgyJe/Rne/Dem7R609cHA472ZZOZFmeAGPO/bqaysrq1vVDdrW9s7u3vu/kHHqFxT1qZKKH0fEcMEl6wNHAS7zzQjaSRYNxpdT/3uA9OGK3kH44yFKRlKHnNKwEp99ygYKMBBlnAcaD5MgGitHrHXd+tew5sBLxO/JHVUotV3v+xLNE+ZBCqIMT3fyyAsiAZOBZvUgtywjNARGbKepZKkzITF7IAJPrXKAMdK25KAZ+rviYKkxozTyHamBBKz6E3F/7xeDvFVWHCZ5cAknX8U5wKDwtM08IBrRkGMLSFUc7srpgnRhILNrGZD8BdPXiad84bvNfzbi3qzWcZRRcfoBJ0hH12iJrpBLdRGFE3QM3pFb86T8+K8Ox/z1opTzhyiP3A+fwAGWZYE</latexit><latexit sha1_base64="OgunmpvBoqFhTjni+7JCnPLx5Us=">AAACAHicbVBNSwMxEM3Wr1q/Vj148BIsgqeyK4IeC148VrCt0F1KNs12Q7PJkswqZenFv+LFgyJe/Rne/Dem7R609cHA472ZZOZFmeAGPO/bqaysrq1vVDdrW9s7u3vu/kHHqFxT1qZKKH0fEcMEl6wNHAS7zzQjaSRYNxpdT/3uA9OGK3kH44yFKRlKHnNKwEp99ygYKMBBlnAcaD5MgGitHrHXd+tew5sBLxO/JHVUotV3v+xLNE+ZBCqIMT3fyyAsiAZOBZvUgtywjNARGbKepZKkzITF7IAJPrXKAMdK25KAZ+rviYKkxozTyHamBBKz6E3F/7xeDvFVWHCZ5cAknX8U5wKDwtM08IBrRkGMLSFUc7srpgnRhILNrGZD8BdPXiad84bvNfzbi3qzWcZRRcfoBJ0hH12iJrpBLdRGFE3QM3pFb86T8+K8Ox/z1opTzhyiP3A+fwAGWZYE</latexit>
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For trajectories approaching the boundary of moduli space, do towers 
of states become exponentially light in the dynamical distance ?

From usual SDC, equivalent to relationship between length of trajectories and geodesics
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PART 2

CLASSIFICATION OF 1-MODULUS ASYMPTOTIC 
COSMOLOGIES
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[See also Calderon-Infante,Ruiz,Valenzuela ’22,FR ’23]

Complex Structure moduli
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EFTs classified with Asymptotic Hodge Theory
[Grana,Grimm,Herraez,Monnee,Plauschinn,Palti,Lanza,Li,Schlechter,Valenzuela,van de Heisteeg… ’19-24]
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[See also Calderon-Infante,Ruiz,Valenzuela ’22,FR ’23]

Complex Structure moduli

Complete classification of F-theory scalar potentials with  

Including leading non-perturbative corrections

[Bonus]



EQUATIONS OF MOTION

Solve coupled EOMs of scalar fields, on FLRW background
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<latexit sha1_base64="oPvhFHbAtGzr6bzlNu5MetJD7nI="></latexit><latexit sha1_base64="oPvhFHbAtGzr6bzlNu5MetJD7nI="></latexit><latexit sha1_base64="oPvhFHbAtGzr6bzlNu5MetJD7nI="></latexit><latexit sha1_base64="oPvhFHbAtGzr6bzlNu5MetJD7nI="></latexit>
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<latexit sha1_base64="tVYHRTIoYaOlLz4FPrRvdjaw59s="></latexit><latexit sha1_base64="tVYHRTIoYaOlLz4FPrRvdjaw59s="></latexit><latexit sha1_base64="tVYHRTIoYaOlLz4FPrRvdjaw59s="></latexit><latexit sha1_base64="tVYHRTIoYaOlLz4FPrRvdjaw59s="></latexit>
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<latexit sha1_base64="+jsZ/kQ5XHs9mUUwROIYmPjz2dE=">AAACC3icbVDLSsNAFJ34rPUVdelmaBFclaQIuhEKXeiygn1AU8NkMmnHTh7M3AglZO/GX3HjQhG3/oA7/8Zpm4W2HrhwOOde7r3HSwRXYFnfxsrq2vrGZmmrvL2zu7dvHhx2VJxKyto0FrHseUQxwSPWBg6C9RLJSOgJ1vXGzanffWBS8Ti6hUnCBiEZRjzglICWXLNy5WYc3+eXTiAJzZp5pu7qOXZ8JoDMLdesWjVrBrxM7IJUUYGWa345fkzTkEVABVGqb1sJDDIigVPB8rKTKpYQOiZD1tc0IiFTg2z2S45PtOLjIJa6IsAz9fdERkKlJqGnO0MCI7XoTcX/vH4KwcUg41GSAovofFGQCgwxngaDfS4ZBTHRhFDJ9a2YjogOBXR8ZR2CvfjyMunUa7ZVs2/Oqo1GEUcJHaMKOkU2OkcNdI1aqI0oekTP6BW9GU/Gi/FufMxbV4xi5gj9gfH5A6a2msk=</latexit><latexit sha1_base64="+jsZ/kQ5XHs9mUUwROIYmPjz2dE=">AAACC3icbVDLSsNAFJ34rPUVdelmaBFclaQIuhEKXeiygn1AU8NkMmnHTh7M3AglZO/GX3HjQhG3/oA7/8Zpm4W2HrhwOOde7r3HSwRXYFnfxsrq2vrGZmmrvL2zu7dvHhx2VJxKyto0FrHseUQxwSPWBg6C9RLJSOgJ1vXGzanffWBS8Ti6hUnCBiEZRjzglICWXLNy5WYc3+eXTiAJzZp5pu7qOXZ8JoDMLdesWjVrBrxM7IJUUYGWa345fkzTkEVABVGqb1sJDDIigVPB8rKTKpYQOiZD1tc0IiFTg2z2S45PtOLjIJa6IsAz9fdERkKlJqGnO0MCI7XoTcX/vH4KwcUg41GSAovofFGQCgwxngaDfS4ZBTHRhFDJ9a2YjogOBXR8ZR2CvfjyMunUa7ZVs2/Oqo1GEUcJHaMKOkU2OkcNdI1aqI0oekTP6BW9GU/Gi/FufMxbV4xi5gj9gfH5A6a2msk=</latexit><latexit sha1_base64="+jsZ/kQ5XHs9mUUwROIYmPjz2dE=">AAACC3icbVDLSsNAFJ34rPUVdelmaBFclaQIuhEKXeiygn1AU8NkMmnHTh7M3AglZO/GX3HjQhG3/oA7/8Zpm4W2HrhwOOde7r3HSwRXYFnfxsrq2vrGZmmrvL2zu7dvHhx2VJxKyto0FrHseUQxwSPWBg6C9RLJSOgJ1vXGzanffWBS8Ti6hUnCBiEZRjzglICWXLNy5WYc3+eXTiAJzZp5pu7qOXZ8JoDMLdesWjVrBrxM7IJUUYGWa345fkzTkEVABVGqb1sJDDIigVPB8rKTKpYQOiZD1tc0IiFTg2z2S45PtOLjIJa6IsAz9fdERkKlJqGnO0MCI7XoTcX/vH4KwcUg41GSAovofFGQCgwxngaDfS4ZBTHRhFDJ9a2YjogOBXR8ZR2CvfjyMunUa7ZVs2/Oqo1GEUcJHaMKOkU2OkcNdI1aqI0oekTP6BW9GU/Gi/FufMxbV4xi5gj9gfH5A6a2msk=</latexit><latexit sha1_base64="+jsZ/kQ5XHs9mUUwROIYmPjz2dE=">AAACC3icbVDLSsNAFJ34rPUVdelmaBFclaQIuhEKXeiygn1AU8NkMmnHTh7M3AglZO/GX3HjQhG3/oA7/8Zpm4W2HrhwOOde7r3HSwRXYFnfxsrq2vrGZmmrvL2zu7dvHhx2VJxKyto0FrHseUQxwSPWBg6C9RLJSOgJ1vXGzanffWBS8Ti6hUnCBiEZRjzglICWXLNy5WYc3+eXTiAJzZp5pu7qOXZ8JoDMLdesWjVrBrxM7IJUUYGWa345fkzTkEVABVGqb1sJDDIigVPB8rKTKpYQOiZD1tc0IiFTg2z2S45PtOLjIJa6IsAz9fdERkKlJqGnO0MCI7XoTcX/vH4KwcUg41GSAovofFGQCgwxngaDfS4ZBTHRhFDJ9a2YjogOBXR8ZR2CvfjyMunUa7ZVs2/Oqo1GEUcJHaMKOkU2OkcNdI1aqI0oekTP6BW9GU/Gi/FufMxbV4xi5gj9gfH5A6a2msk=</latexit>

V (s, a) =
1

s�

NX

n=0

1

sn
Pn

⇣a
s

⌘

<latexit sha1_base64="MV2XaKoqTnjcaW9QCd4P5LfTnBs="></latexit><latexit sha1_base64="MV2XaKoqTnjcaW9QCd4P5LfTnBs="></latexit><latexit sha1_base64="MV2XaKoqTnjcaW9QCd4P5LfTnBs="></latexit><latexit sha1_base64="MV2XaKoqTnjcaW9QCd4P5LfTnBs="></latexit>

Polynomials

Flux scalar potential, positive definiteHyperbolic metric

Complete classification for V � 0, V (a, s) ! 0
<latexit sha1_base64="GSh3wZqD4pHNMcrlF5eXSKFiuLE=">AAACDXicbVDLSgNBEJyNrxhfUY9eBqMQIYRZEfQY8OIxgnlAdgm9s5NkyOwjM7NKWPIDXvwVLx4U8erdm3/jJNmDJhY0FFXddHd5seBKE/Jt5VZW19Y38puFre2d3b3i/kFTRYmkrEEjEcm2B4oJHrKG5lqwdiwZBJ5gLW94PfVb90wqHoV3ehwzN4B+yHucgjZSt3jSxE6fjTCpYGeUgI+bZaioM+xI3h9okDJ6wKRbLJEqmQEvEzsjJZSh3i1+OX5Ek4CFmgpQqmOTWLspSM2pYJOCkygWAx1Cn3UMDSFgyk1n30zwqVF83IukqVDjmfp7IoVAqXHgmc4A9EAtelPxP6+T6N6Vm/IwTjQL6XxRLxFYR3gaDfa5ZFSLsSFAJTe3YjoACVSbAAsmBHvx5WXSPK/apGrfXpRqtSyOPDpCx6iMbHSJaugG1VEDUfSIntErerOerBfr3fqYt+asbOYQ/YH1+QP/epmf</latexit><latexit sha1_base64="GSh3wZqD4pHNMcrlF5eXSKFiuLE=">AAACDXicbVDLSgNBEJyNrxhfUY9eBqMQIYRZEfQY8OIxgnlAdgm9s5NkyOwjM7NKWPIDXvwVLx4U8erdm3/jJNmDJhY0FFXddHd5seBKE/Jt5VZW19Y38puFre2d3b3i/kFTRYmkrEEjEcm2B4oJHrKG5lqwdiwZBJ5gLW94PfVb90wqHoV3ehwzN4B+yHucgjZSt3jSxE6fjTCpYGeUgI+bZaioM+xI3h9okDJ6wKRbLJEqmQEvEzsjJZSh3i1+OX5Ek4CFmgpQqmOTWLspSM2pYJOCkygWAx1Cn3UMDSFgyk1n30zwqVF83IukqVDjmfp7IoVAqXHgmc4A9EAtelPxP6+T6N6Vm/IwTjQL6XxRLxFYR3gaDfa5ZFSLsSFAJTe3YjoACVSbAAsmBHvx5WXSPK/apGrfXpRqtSyOPDpCx6iMbHSJaugG1VEDUfSIntErerOerBfr3fqYt+asbOYQ/YH1+QP/epmf</latexit><latexit sha1_base64="GSh3wZqD4pHNMcrlF5eXSKFiuLE=">AAACDXicbVDLSgNBEJyNrxhfUY9eBqMQIYRZEfQY8OIxgnlAdgm9s5NkyOwjM7NKWPIDXvwVLx4U8erdm3/jJNmDJhY0FFXddHd5seBKE/Jt5VZW19Y38puFre2d3b3i/kFTRYmkrEEjEcm2B4oJHrKG5lqwdiwZBJ5gLW94PfVb90wqHoV3ehwzN4B+yHucgjZSt3jSxE6fjTCpYGeUgI+bZaioM+xI3h9okDJ6wKRbLJEqmQEvEzsjJZSh3i1+OX5Ek4CFmgpQqmOTWLspSM2pYJOCkygWAx1Cn3UMDSFgyk1n30zwqVF83IukqVDjmfp7IoVAqXHgmc4A9EAtelPxP6+T6N6Vm/IwTjQL6XxRLxFYR3gaDfa5ZFSLsSFAJTe3YjoACVSbAAsmBHvx5WXSPK/apGrfXpRqtSyOPDpCx6iMbHSJaugG1VEDUfSIntErerOerBfr3fqYt+asbOYQ/YH1+QP/epmf</latexit><latexit sha1_base64="GSh3wZqD4pHNMcrlF5eXSKFiuLE=">AAACDXicbVDLSgNBEJyNrxhfUY9eBqMQIYRZEfQY8OIxgnlAdgm9s5NkyOwjM7NKWPIDXvwVLx4U8erdm3/jJNmDJhY0FFXddHd5seBKE/Jt5VZW19Y38puFre2d3b3i/kFTRYmkrEEjEcm2B4oJHrKG5lqwdiwZBJ5gLW94PfVb90wqHoV3ehwzN4B+yHucgjZSt3jSxE6fjTCpYGeUgI+bZaioM+xI3h9okDJ6wKRbLJEqmQEvEzsjJZSh3i1+OX5Ek4CFmgpQqmOTWLspSM2pYJOCkygWAx1Cn3UMDSFgyk1n30zwqVF83IukqVDjmfp7IoVAqXHgmc4A9EAtelPxP6+T6N6Vm/IwTjQL6XxRLxFYR3gaDfa5ZFSLsSFAJTe3YjoACVSbAAsmBHvx5WXSPK/apGrfXpRqtSyOPDpCx6iMbHSJaugG1VEDUfSIntErerOerBfr3fqYt+asbOYQ/YH1+QP/epmf</latexit>

s ! +1
<latexit sha1_base64="Hu+e75lx516L9ItmJdKh4cTaUKM=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFEISSSEGPBS8eK9gPaELZbDft0s0m7E6UEHvwr3jxoIhX/4Y3/43bNgdtfTDweG+GmXlBIrgGx/m2Siura+sb5c3K1vbO7p69f9DWcaooa9FYxKobEM0El6wFHATrJoqRKBCsE4yvp37nninNY3kHWcL8iAwlDzklYKS+faSxp/hwBESp+AGfY4/LELK+XXVqzgx4mbgFqaICzb795Q1imkZMAhVE657rJODnRAGngk0qXqpZQuiYDFnPUEkipv18dv8EnxplgMNYmZKAZ+rviZxEWmdRYDojAiO96E3F/7xeCuGVn3OZpMAknS8KU4EhxtMw8IArRkFkhhCquLkV0xFRhIKJrGJCcBdfXibti5rr1NzberVRL+Ioo2N0gs6Qiy5RA92gJmohih7RM3pFb9aT9WK9Wx/z1pJVzByiP7A+fwBhVJWi</latexit><latexit sha1_base64="Hu+e75lx516L9ItmJdKh4cTaUKM=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFEISSSEGPBS8eK9gPaELZbDft0s0m7E6UEHvwr3jxoIhX/4Y3/43bNgdtfTDweG+GmXlBIrgGx/m2Siura+sb5c3K1vbO7p69f9DWcaooa9FYxKobEM0El6wFHATrJoqRKBCsE4yvp37nninNY3kHWcL8iAwlDzklYKS+faSxp/hwBESp+AGfY4/LELK+XXVqzgx4mbgFqaICzb795Q1imkZMAhVE657rJODnRAGngk0qXqpZQuiYDFnPUEkipv18dv8EnxplgMNYmZKAZ+rviZxEWmdRYDojAiO96E3F/7xeCuGVn3OZpMAknS8KU4EhxtMw8IArRkFkhhCquLkV0xFRhIKJrGJCcBdfXibti5rr1NzberVRL+Ioo2N0gs6Qiy5RA92gJmohih7RM3pFb9aT9WK9Wx/z1pJVzByiP7A+fwBhVJWi</latexit><latexit sha1_base64="Hu+e75lx516L9ItmJdKh4cTaUKM=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFEISSSEGPBS8eK9gPaELZbDft0s0m7E6UEHvwr3jxoIhX/4Y3/43bNgdtfTDweG+GmXlBIrgGx/m2Siura+sb5c3K1vbO7p69f9DWcaooa9FYxKobEM0El6wFHATrJoqRKBCsE4yvp37nninNY3kHWcL8iAwlDzklYKS+faSxp/hwBESp+AGfY4/LELK+XXVqzgx4mbgFqaICzb795Q1imkZMAhVE657rJODnRAGngk0qXqpZQuiYDFnPUEkipv18dv8EnxplgMNYmZKAZ+rviZxEWmdRYDojAiO96E3F/7xeCuGVn3OZpMAknS8KU4EhxtMw8IArRkFkhhCquLkV0xFRhIKJrGJCcBdfXibti5rr1NzberVRL+Ioo2N0gs6Qiy5RA92gJmohih7RM3pFb9aT9WK9Wx/z1pJVzByiP7A+fwBhVJWi</latexit><latexit sha1_base64="Hu+e75lx516L9ItmJdKh4cTaUKM=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFEISSSEGPBS8eK9gPaELZbDft0s0m7E6UEHvwr3jxoIhX/4Y3/43bNgdtfTDweG+GmXlBIrgGx/m2Siura+sb5c3K1vbO7p69f9DWcaooa9FYxKobEM0El6wFHATrJoqRKBCsE4yvp37nninNY3kHWcL8iAwlDzklYKS+faSxp/hwBESp+AGfY4/LELK+XXVqzgx4mbgFqaICzb795Q1imkZMAhVE657rJODnRAGngk0qXqpZQuiYDFnPUEkipv18dv8EnxplgMNYmZKAZ+rviZxEWmdRYDojAiO96E3F/7xeCuGVn3OZpMAknS8KU4EhxtMw8IArRkFkhhCquLkV0xFRhIKJrGJCcBdfXibti5rr1NzberVRL+Ioo2N0gs6Qiy5RA92gJmohih7RM3pFb9aT9WK9Wx/z1pJVzByiP7A+fwBhVJWi</latexit>



DYNAMICAL SYSTEM FORMULATION

Simpler case V (s, a) =
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nX

i=0

Pi(w)

si
<latexit sha1_base64="1i5yQNOymcFLgbdNTIPHwSADN54="></latexit><latexit sha1_base64="1i5yQNOymcFLgbdNTIPHwSADN54="></latexit><latexit sha1_base64="1i5yQNOymcFLgbdNTIPHwSADN54="></latexit><latexit sha1_base64="1i5yQNOymcFLgbdNTIPHwSADN54="></latexit>

(
<latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit>

)
<latexit sha1_base64="Vc/F7wCLwhVrbNGal5W4fQhkQ2w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBLyURQY9FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju5nffkKleSwfzCRBP6JDyUPOqLFS46JfrrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQlv/IzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ67LquVWvcVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHbn2MrQ==</latexit><latexit sha1_base64="Vc/F7wCLwhVrbNGal5W4fQhkQ2w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBLyURQY9FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju5nffkKleSwfzCRBP6JDyUPOqLFS46JfrrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQlv/IzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ67LquVWvcVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHbn2MrQ==</latexit><latexit sha1_base64="Vc/F7wCLwhVrbNGal5W4fQhkQ2w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBLyURQY9FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju5nffkKleSwfzCRBP6JDyUPOqLFS46JfrrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQlv/IzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ67LquVWvcVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHbn2MrQ==</latexit><latexit sha1_base64="Vc/F7wCLwhVrbNGal5W4fQhkQ2w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBLyURQY9FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju5nffkKleSwfzCRBP6JDyUPOqLFS46JfrrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQlv/IzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ67LquVWvcVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHbn2MrQ==</latexit>



DYNAMICAL SYSTEM FORMULATION

8
>><

>>:

dx
dN = �↵y2 �

�
1� x2 � y2

� h
(d� 1)x� ↵

2

⇣
�+ w@wPn(w)

Pn(w)

⌘i

dy
dN = ↵xy �

�
1� x2 � y2

� h
(d� 1)y + ↵

2
@wPn(w)
Pn(w)

i

dw
dN = ↵(y � wx)

<latexit sha1_base64="FKM45mJJXwYTNMNS9poV4IQCpV4="></latexit><latexit sha1_base64="FKM45mJJXwYTNMNS9poV4IQCpV4="></latexit><latexit sha1_base64="FKM45mJJXwYTNMNS9poV4IQCpV4="></latexit><latexit sha1_base64="FKM45mJJXwYTNMNS9poV4IQCpV4="></latexit>

Simpler case

normalized kinetic terms 

[Copeland,Liddle,Wands ’97][Russo,Townsend ’06-’19][(Brinkmann),Cicoli, Dibitetto,Pedro ’20-’22][FR ’23]
[Tonioni,Tran,Shiu ’23-’24][Andriot,Parameswaran,Tsimpis,Wrase,Zavala ’24][ Licciardello, Rahimy, Zavala’25]+…

V (s, a) =
1

s�

nX

i=0

Pi(w)

si
<latexit sha1_base64="1i5yQNOymcFLgbdNTIPHwSADN54="></latexit><latexit sha1_base64="1i5yQNOymcFLgbdNTIPHwSADN54="></latexit><latexit sha1_base64="1i5yQNOymcFLgbdNTIPHwSADN54="></latexit><latexit sha1_base64="1i5yQNOymcFLgbdNTIPHwSADN54="></latexit>

(
<latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit><latexit sha1_base64="eTq1/s9f4/oEOSlTeQSU6pI7d14=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBahp5KIoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWR2UK27NXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqx5bs1rXlXqt3kcRTiDc6iCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AbPmMrA==</latexit>

)
<latexit sha1_base64="Vc/F7wCLwhVrbNGal5W4fQhkQ2w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBLyURQY9FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju5nffkKleSwfzCRBP6JDyUPOqLFS46JfrrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQlv/IzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ67LquVWvcVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHbn2MrQ==</latexit><latexit sha1_base64="Vc/F7wCLwhVrbNGal5W4fQhkQ2w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBLyURQY9FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju5nffkKleSwfzCRBP6JDyUPOqLFS46JfrrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQlv/IzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ67LquVWvcVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHbn2MrQ==</latexit><latexit sha1_base64="Vc/F7wCLwhVrbNGal5W4fQhkQ2w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBLyURQY9FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju5nffkKleSwfzCRBP6JDyUPOqLFS46JfrrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQlv/IzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ67LquVWvcVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHbn2MrQ==</latexit><latexit sha1_base64="Vc/F7wCLwhVrbNGal5W4fQhkQ2w=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBZBLyURQY9FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju5nffkKleSwfzCRBP6JDyUPOqLFS46JfrrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQlv/IzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ67LquVWvcVWp3eZxFOEETuEcPLiGGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHbn2MrQ==</latexit>



 SCHEMATIC CLASSIFICATION
1) KinationAsymptotic behaviour



 SCHEMATIC CLASSIFICATION

New variable:

V (s, a) =
1

s�

nX

i=0

Pi(w)

si
<latexit sha1_base64="1i5yQNOymcFLgbdNTIPHwSADN54="></latexit><latexit sha1_base64="1i5yQNOymcFLgbdNTIPHwSADN54="></latexit><latexit sha1_base64="1i5yQNOymcFLgbdNTIPHwSADN54="></latexit><latexit sha1_base64="1i5yQNOymcFLgbdNTIPHwSADN54="></latexit>

1) KinationAsymptotic behaviour

T ! ↵(�+ imin)

2(d� 1)
<latexit sha1_base64="O6VeFe0SRZqyisbzZz78f9uINYM="></latexit><latexit sha1_base64="O6VeFe0SRZqyisbzZz78f9uINYM="></latexit><latexit sha1_base64="O6VeFe0SRZqyisbzZz78f9uINYM="></latexit><latexit sha1_base64="O6VeFe0SRZqyisbzZz78f9uINYM="></latexit>



 SCHEMATIC CLASSIFICATION

New variable:

2) Fixed point - easy

V (s, a) =
1

s�

nX

i=0

Pi(w)

si
<latexit sha1_base64="1i5yQNOymcFLgbdNTIPHwSADN54="></latexit><latexit sha1_base64="1i5yQNOymcFLgbdNTIPHwSADN54="></latexit><latexit sha1_base64="1i5yQNOymcFLgbdNTIPHwSADN54="></latexit><latexit sha1_base64="1i5yQNOymcFLgbdNTIPHwSADN54="></latexit>

1) KinationAsymptotic behaviour

[(Brinkmann),Cicoli, Dibitetto,Pedro ’20-’22][FR ’23]

T ! ↵(�+ imin)

2(d� 1)
<latexit sha1_base64="O6VeFe0SRZqyisbzZz78f9uINYM="></latexit><latexit sha1_base64="O6VeFe0SRZqyisbzZz78f9uINYM="></latexit><latexit sha1_base64="O6VeFe0SRZqyisbzZz78f9uINYM="></latexit><latexit sha1_base64="O6VeFe0SRZqyisbzZz78f9uINYM="></latexit>



 SCHEMATIC CLASSIFICATION

New variable:

2) Fixed point - easy

V (s, a) =
1

s�

nX

i=0

Pi(w)

si
<latexit sha1_base64="1i5yQNOymcFLgbdNTIPHwSADN54="></latexit><latexit sha1_base64="1i5yQNOymcFLgbdNTIPHwSADN54="></latexit><latexit sha1_base64="1i5yQNOymcFLgbdNTIPHwSADN54="></latexit><latexit sha1_base64="1i5yQNOymcFLgbdNTIPHwSADN54="></latexit>

1) Kination

3) New oscillating  
solutions

Asymptotic behaviour

[(Brinkmann),Cicoli, Dibitetto,Pedro ’20-’22][FR ’23]

T ! ↵(�+ imin)

2(d� 1)
<latexit sha1_base64="O6VeFe0SRZqyisbzZz78f9uINYM="></latexit><latexit sha1_base64="O6VeFe0SRZqyisbzZz78f9uINYM="></latexit><latexit sha1_base64="O6VeFe0SRZqyisbzZz78f9uINYM="></latexit><latexit sha1_base64="O6VeFe0SRZqyisbzZz78f9uINYM="></latexit>

w ! w0 | P0(w0) = 0
<latexit sha1_base64="hoIyW7KQZC1tsjvCghS+KrYiSmY="></latexit><latexit sha1_base64="hoIyW7KQZC1tsjvCghS+KrYiSmY="></latexit><latexit sha1_base64="hoIyW7KQZC1tsjvCghS+KrYiSmY="></latexit><latexit sha1_base64="hoIyW7KQZC1tsjvCghS+KrYiSmY="></latexit>



 OSCILLATING SOLUTIONS

P (w) = f2(w � w0)
2m

<latexit sha1_base64="NISzOdD4sxZocyt/wOJnWNNiPAk=">AAACAHicbVC7SgNBFJ2NrxhfqxYWNoNBSArDbhC0EQI2lhHMA5LNMjuZTYbMzC4zs4awpPFXbCwUsfUz7PwbJ8kWmnjgwuGce7n3niBmVGnH+bZya+sbm1v57cLO7t7+gX141FRRIjFp4IhFsh0gRRgVpKGpZqQdS4J4wEgrGN3O/NYjkYpG4kFPYuJxNBA0pBhpI/n2Sb00LsMbGPaqsDS+GPtOuZdW+dS3i07FmQOuEjcjRZCh7ttf3X6EE06Exgwp1XGdWHspkppiRqaFbqJIjPAIDUjHUIE4UV46f2AKz43Sh2EkTQkN5+rviRRxpSY8MJ0c6aFa9mbif14n0eG1l1IRJ5oIvFgUJgzqCM7SgH0qCdZsYgjCkppbIR4iibA2mRVMCO7yy6ukWa24TsW9vyzWalkceXAKzkAJuOAK1MAdqIMGwGAKnsEreLOerBfr3fpYtOasbOYY/IH1+QMbb5Qq</latexit><latexit sha1_base64="NISzOdD4sxZocyt/wOJnWNNiPAk=">AAACAHicbVC7SgNBFJ2NrxhfqxYWNoNBSArDbhC0EQI2lhHMA5LNMjuZTYbMzC4zs4awpPFXbCwUsfUz7PwbJ8kWmnjgwuGce7n3niBmVGnH+bZya+sbm1v57cLO7t7+gX141FRRIjFp4IhFsh0gRRgVpKGpZqQdS4J4wEgrGN3O/NYjkYpG4kFPYuJxNBA0pBhpI/n2Sb00LsMbGPaqsDS+GPtOuZdW+dS3i07FmQOuEjcjRZCh7ttf3X6EE06Exgwp1XGdWHspkppiRqaFbqJIjPAIDUjHUIE4UV46f2AKz43Sh2EkTQkN5+rviRRxpSY8MJ0c6aFa9mbif14n0eG1l1IRJ5oIvFgUJgzqCM7SgH0qCdZsYgjCkppbIR4iibA2mRVMCO7yy6ukWa24TsW9vyzWalkceXAKzkAJuOAK1MAdqIMGwGAKnsEreLOerBfr3fpYtOasbOYY/IH1+QMbb5Qq</latexit><latexit sha1_base64="NISzOdD4sxZocyt/wOJnWNNiPAk=">AAACAHicbVC7SgNBFJ2NrxhfqxYWNoNBSArDbhC0EQI2lhHMA5LNMjuZTYbMzC4zs4awpPFXbCwUsfUz7PwbJ8kWmnjgwuGce7n3niBmVGnH+bZya+sbm1v57cLO7t7+gX141FRRIjFp4IhFsh0gRRgVpKGpZqQdS4J4wEgrGN3O/NYjkYpG4kFPYuJxNBA0pBhpI/n2Sb00LsMbGPaqsDS+GPtOuZdW+dS3i07FmQOuEjcjRZCh7ttf3X6EE06Exgwp1XGdWHspkppiRqaFbqJIjPAIDUjHUIE4UV46f2AKz43Sh2EkTQkN5+rviRRxpSY8MJ0c6aFa9mbif14n0eG1l1IRJ5oIvFgUJgzqCM7SgH0qCdZsYgjCkppbIR4iibA2mRVMCO7yy6ukWa24TsW9vyzWalkceXAKzkAJuOAK1MAdqIMGwGAKnsEreLOerBfr3fpYtOasbOYY/IH1+QMbb5Qq</latexit><latexit sha1_base64="NISzOdD4sxZocyt/wOJnWNNiPAk=">AAACAHicbVC7SgNBFJ2NrxhfqxYWNoNBSArDbhC0EQI2lhHMA5LNMjuZTYbMzC4zs4awpPFXbCwUsfUz7PwbJ8kWmnjgwuGce7n3niBmVGnH+bZya+sbm1v57cLO7t7+gX141FRRIjFp4IhFsh0gRRgVpKGpZqQdS4J4wEgrGN3O/NYjkYpG4kFPYuJxNBA0pBhpI/n2Sb00LsMbGPaqsDS+GPtOuZdW+dS3i07FmQOuEjcjRZCh7ttf3X6EE06Exgwp1XGdWHspkppiRqaFbqJIjPAIDUjHUIE4UV46f2AKz43Sh2EkTQkN5+rviRRxpSY8MJ0c6aFa9mbif14n0eG1l1IRJ5oIvFgUJgzqCM7SgH0qCdZsYgjCkppbIR4iibA2mRVMCO7yy6ukWa24TsW9vyzWalkceXAKzkAJuOAK1MAdqIMGwGAKnsEreLOerBfr3fpYtOasbOYY/IH1+QMbb5Qq</latexit>

Potential of the form 

Fixed line



 OSCILLATING SOLUTIONS

P (w) = f2(w � w0)
2m

<latexit sha1_base64="NISzOdD4sxZocyt/wOJnWNNiPAk=">AAACAHicbVC7SgNBFJ2NrxhfqxYWNoNBSArDbhC0EQI2lhHMA5LNMjuZTYbMzC4zs4awpPFXbCwUsfUz7PwbJ8kWmnjgwuGce7n3niBmVGnH+bZya+sbm1v57cLO7t7+gX141FRRIjFp4IhFsh0gRRgVpKGpZqQdS4J4wEgrGN3O/NYjkYpG4kFPYuJxNBA0pBhpI/n2Sb00LsMbGPaqsDS+GPtOuZdW+dS3i07FmQOuEjcjRZCh7ttf3X6EE06Exgwp1XGdWHspkppiRqaFbqJIjPAIDUjHUIE4UV46f2AKz43Sh2EkTQkN5+rviRRxpSY8MJ0c6aFa9mbif14n0eG1l1IRJ5oIvFgUJgzqCM7SgH0qCdZsYgjCkppbIR4iibA2mRVMCO7yy6ukWa24TsW9vyzWalkceXAKzkAJuOAK1MAdqIMGwGAKnsEreLOerBfr3fpYtOasbOYY/IH1+QMbb5Qq</latexit><latexit sha1_base64="NISzOdD4sxZocyt/wOJnWNNiPAk=">AAACAHicbVC7SgNBFJ2NrxhfqxYWNoNBSArDbhC0EQI2lhHMA5LNMjuZTYbMzC4zs4awpPFXbCwUsfUz7PwbJ8kWmnjgwuGce7n3niBmVGnH+bZya+sbm1v57cLO7t7+gX141FRRIjFp4IhFsh0gRRgVpKGpZqQdS4J4wEgrGN3O/NYjkYpG4kFPYuJxNBA0pBhpI/n2Sb00LsMbGPaqsDS+GPtOuZdW+dS3i07FmQOuEjcjRZCh7ttf3X6EE06Exgwp1XGdWHspkppiRqaFbqJIjPAIDUjHUIE4UV46f2AKz43Sh2EkTQkN5+rviRRxpSY8MJ0c6aFa9mbif14n0eG1l1IRJ5oIvFgUJgzqCM7SgH0qCdZsYgjCkppbIR4iibA2mRVMCO7yy6ukWa24TsW9vyzWalkceXAKzkAJuOAK1MAdqIMGwGAKnsEreLOerBfr3fpYtOasbOYY/IH1+QMbb5Qq</latexit><latexit sha1_base64="NISzOdD4sxZocyt/wOJnWNNiPAk=">AAACAHicbVC7SgNBFJ2NrxhfqxYWNoNBSArDbhC0EQI2lhHMA5LNMjuZTYbMzC4zs4awpPFXbCwUsfUz7PwbJ8kWmnjgwuGce7n3niBmVGnH+bZya+sbm1v57cLO7t7+gX141FRRIjFp4IhFsh0gRRgVpKGpZqQdS4J4wEgrGN3O/NYjkYpG4kFPYuJxNBA0pBhpI/n2Sb00LsMbGPaqsDS+GPtOuZdW+dS3i07FmQOuEjcjRZCh7ttf3X6EE06Exgwp1XGdWHspkppiRqaFbqJIjPAIDUjHUIE4UV46f2AKz43Sh2EkTQkN5+rviRRxpSY8MJ0c6aFa9mbif14n0eG1l1IRJ5oIvFgUJgzqCM7SgH0qCdZsYgjCkppbIR4iibA2mRVMCO7yy6ukWa24TsW9vyzWalkceXAKzkAJuOAK1MAdqIMGwGAKnsEreLOerBfr3fpYtOasbOYY/IH1+QMbb5Qq</latexit><latexit sha1_base64="NISzOdD4sxZocyt/wOJnWNNiPAk=">AAACAHicbVC7SgNBFJ2NrxhfqxYWNoNBSArDbhC0EQI2lhHMA5LNMjuZTYbMzC4zs4awpPFXbCwUsfUz7PwbJ8kWmnjgwuGce7n3niBmVGnH+bZya+sbm1v57cLO7t7+gX141FRRIjFp4IhFsh0gRRgVpKGpZqQdS4J4wEgrGN3O/NYjkYpG4kFPYuJxNBA0pBhpI/n2Sb00LsMbGPaqsDS+GPtOuZdW+dS3i07FmQOuEjcjRZCh7ttf3X6EE06Exgwp1XGdWHspkppiRqaFbqJIjPAIDUjHUIE4UV46f2AKz43Sh2EkTQkN5+rviRRxpSY8MJ0c6aFa9mbif14n0eG1l1IRJ5oIvFgUJgzqCM7SgH0qCdZsYgjCkppbIR4iibA2mRVMCO7yy6ukWa24TsW9vyzWalkceXAKzkAJuOAK1MAdqIMGwGAKnsEreLOerBfr3fpYtOasbOYY/IH1+QMbb5Qq</latexit>

Potential of the form 

S ⌘ x2 + y2 ⇠ C1 sin2,2m
�
e��N

�
+ C2

<latexit sha1_base64="nsh/gFBGYXdRjHYWG4r/ASOYyGo="></latexit><latexit sha1_base64="nsh/gFBGYXdRjHYWG4r/ASOYyGo="></latexit><latexit sha1_base64="nsh/gFBGYXdRjHYWG4r/ASOYyGo="></latexit><latexit sha1_base64="nsh/gFBGYXdRjHYWG4r/ASOYyGo="></latexit>

Asymptotic analytical solution: generalised trig. functions 

Fixed line

E.g.



TECHNIQUES FOR DYNAMICAL SYSTEMS
ẋ = f(x)

<latexit sha1_base64="qQvXFOx9ZEhmtzhKUjP0ozaAltM=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9kVQS9CwYvHCvYD2lqyabYNzWaXZFZblv4PLx4U8ep/8ea/MW33oK0PBh7vzSQzz4+lMOi6387K6tr6xmZuK7+9s7u3Xzg4rJso0YzXWCQj3fSp4VIoXkOBkjdjzWnoS97whzdTv/HItRGRusdxzDsh7SsRCEbRSg/tXoTpaEKuSVAanXULRbfszkCWiZeRImSodgtf9gGWhFwhk9SYlufG2EmpRsEkn+TbieExZUPa5y1LFQ256aSzrSfk1Co9EkTalkIyU39PpDQ0Zhz6tjOkODCL3lT8z2slGFx1UqHiBLli84+CRBKMyDQC0hOaM5RjSyjTwu5K2IBqytAGlbcheIsnL5P6edlzy97dRbFSyeLIwTGcQAk8uIQK3EIVasBAwzO8wpvz5Lw4787HvHXFyWaO4A+czx9khJHD</latexit><latexit sha1_base64="qQvXFOx9ZEhmtzhKUjP0ozaAltM=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9kVQS9CwYvHCvYD2lqyabYNzWaXZFZblv4PLx4U8ep/8ea/MW33oK0PBh7vzSQzz4+lMOi6387K6tr6xmZuK7+9s7u3Xzg4rJso0YzXWCQj3fSp4VIoXkOBkjdjzWnoS97whzdTv/HItRGRusdxzDsh7SsRCEbRSg/tXoTpaEKuSVAanXULRbfszkCWiZeRImSodgtf9gGWhFwhk9SYlufG2EmpRsEkn+TbieExZUPa5y1LFQ256aSzrSfk1Co9EkTalkIyU39PpDQ0Zhz6tjOkODCL3lT8z2slGFx1UqHiBLli84+CRBKMyDQC0hOaM5RjSyjTwu5K2IBqytAGlbcheIsnL5P6edlzy97dRbFSyeLIwTGcQAk8uIQK3EIVasBAwzO8wpvz5Lw4787HvHXFyWaO4A+czx9khJHD</latexit><latexit sha1_base64="qQvXFOx9ZEhmtzhKUjP0ozaAltM=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9kVQS9CwYvHCvYD2lqyabYNzWaXZFZblv4PLx4U8ep/8ea/MW33oK0PBh7vzSQzz4+lMOi6387K6tr6xmZuK7+9s7u3Xzg4rJso0YzXWCQj3fSp4VIoXkOBkjdjzWnoS97whzdTv/HItRGRusdxzDsh7SsRCEbRSg/tXoTpaEKuSVAanXULRbfszkCWiZeRImSodgtf9gGWhFwhk9SYlufG2EmpRsEkn+TbieExZUPa5y1LFQ256aSzrSfk1Co9EkTalkIyU39PpDQ0Zhz6tjOkODCL3lT8z2slGFx1UqHiBLli84+CRBKMyDQC0hOaM5RjSyjTwu5K2IBqytAGlbcheIsnL5P6edlzy97dRbFSyeLIwTGcQAk8uIQK3EIVasBAwzO8wpvz5Lw4787HvHXFyWaO4A+czx9khJHD</latexit><latexit sha1_base64="qQvXFOx9ZEhmtzhKUjP0ozaAltM=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9kVQS9CwYvHCvYD2lqyabYNzWaXZFZblv4PLx4U8ep/8ea/MW33oK0PBh7vzSQzz4+lMOi6387K6tr6xmZuK7+9s7u3Xzg4rJso0YzXWCQj3fSp4VIoXkOBkjdjzWnoS97whzdTv/HItRGRusdxzDsh7SsRCEbRSg/tXoTpaEKuSVAanXULRbfszkCWiZeRImSodgtf9gGWhFwhk9SYlufG2EmpRsEkn+TbieExZUPa5y1LFQ256aSzrSfk1Co9EkTalkIyU39PpDQ0Zhz6tjOkODCL3lT8z2slGFx1UqHiBLli84+CRBKMyDQC0hOaM5RjSyjTwu5K2IBqytAGlbcheIsnL5P6edlzy97dRbFSyeLIwTGcQAk8uIQK3EIVasBAwzO8wpvz5Lw4787HvHXFyWaO4A+czx9khJHD</latexit>

Autonomous system t ! +1
<latexit sha1_base64="ufmIOrMxvaT3hipuvcnvmZOwrNc=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFEISSiKDHghePFWwrNKFstpt26WY37E6UUHvwr3jxoIhX/4Y3/43bNgdtfTDweG+GmXlRKrgBz/t2SkvLK6tr5fXKxubW9o67u9cyKtOUNakSSt9FxDDBJWsCB8HuUs1IEgnWjoZXE799z7ThSt5CnrIwIX3JY04JWKnrHgAONO8PgGitHvApDriMIe+6Va/mTYEXiV+QKirQ6LpfQU/RLGESqCDGdHwvhXBENHAq2LgSZIalhA5Jn3UslSRhJhxN7x/jY6v0cKy0LQl4qv6eGJHEmDyJbGdCYGDmvYn4n9fJIL4MR1ymGTBJZ4viTGBQeBIG7nHNKIjcEkI1t7diOiCaULCRVWwI/vzLi6R1VvO9mn9zXq3XizjK6BAdoRPkowtUR9eogZqIokf0jF7Rm/PkvDjvzsesteQUM/voD5zPH2aJla8=</latexit><latexit sha1_base64="ufmIOrMxvaT3hipuvcnvmZOwrNc=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFEISSiKDHghePFWwrNKFstpt26WY37E6UUHvwr3jxoIhX/4Y3/43bNgdtfTDweG+GmXlRKrgBz/t2SkvLK6tr5fXKxubW9o67u9cyKtOUNakSSt9FxDDBJWsCB8HuUs1IEgnWjoZXE799z7ThSt5CnrIwIX3JY04JWKnrHgAONO8PgGitHvApDriMIe+6Va/mTYEXiV+QKirQ6LpfQU/RLGESqCDGdHwvhXBENHAq2LgSZIalhA5Jn3UslSRhJhxN7x/jY6v0cKy0LQl4qv6eGJHEmDyJbGdCYGDmvYn4n9fJIL4MR1ymGTBJZ4viTGBQeBIG7nHNKIjcEkI1t7diOiCaULCRVWwI/vzLi6R1VvO9mn9zXq3XizjK6BAdoRPkowtUR9eogZqIokf0jF7Rm/PkvDjvzsesteQUM/voD5zPH2aJla8=</latexit><latexit sha1_base64="ufmIOrMxvaT3hipuvcnvmZOwrNc=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFEISSiKDHghePFWwrNKFstpt26WY37E6UUHvwr3jxoIhX/4Y3/43bNgdtfTDweG+GmXlRKrgBz/t2SkvLK6tr5fXKxubW9o67u9cyKtOUNakSSt9FxDDBJWsCB8HuUs1IEgnWjoZXE799z7ThSt5CnrIwIX3JY04JWKnrHgAONO8PgGitHvApDriMIe+6Va/mTYEXiV+QKirQ6LpfQU/RLGESqCDGdHwvhXBENHAq2LgSZIalhA5Jn3UslSRhJhxN7x/jY6v0cKy0LQl4qv6eGJHEmDyJbGdCYGDmvYn4n9fJIL4MR1ymGTBJZ4viTGBQeBIG7nHNKIjcEkI1t7diOiCaULCRVWwI/vzLi6R1VvO9mn9zXq3XizjK6BAdoRPkowtUR9eogZqIokf0jF7Rm/PkvDjvzsesteQUM/voD5zPH2aJla8=</latexit><latexit sha1_base64="ufmIOrMxvaT3hipuvcnvmZOwrNc=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFEISSiKDHghePFWwrNKFstpt26WY37E6UUHvwr3jxoIhX/4Y3/43bNgdtfTDweG+GmXlRKrgBz/t2SkvLK6tr5fXKxubW9o67u9cyKtOUNakSSt9FxDDBJWsCB8HuUs1IEgnWjoZXE799z7ThSt5CnrIwIX3JY04JWKnrHgAONO8PgGitHvApDriMIe+6Va/mTYEXiV+QKirQ6LpfQU/RLGESqCDGdHwvhXBENHAq2LgSZIalhA5Jn3UslSRhJhxN7x/jY6v0cKy0LQl4qv6eGJHEmDyJbGdCYGDmvYn4n9fJIL4MR1ymGTBJZ4viTGBQeBIG7nHNKIjcEkI1t7diOiCaULCRVWwI/vzLi6R1VvO9mn9zXq3XizjK6BAdoRPkowtUR9eogZqIokf0jF7Rm/PkvDjvzsesteQUM/voD5zPH2aJla8=</latexit> ?



TECHNIQUES FOR DYNAMICAL SYSTEMS
ẋ = f(x)

<latexit sha1_base64="qQvXFOx9ZEhmtzhKUjP0ozaAltM=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9kVQS9CwYvHCvYD2lqyabYNzWaXZFZblv4PLx4U8ep/8ea/MW33oK0PBh7vzSQzz4+lMOi6387K6tr6xmZuK7+9s7u3Xzg4rJso0YzXWCQj3fSp4VIoXkOBkjdjzWnoS97whzdTv/HItRGRusdxzDsh7SsRCEbRSg/tXoTpaEKuSVAanXULRbfszkCWiZeRImSodgtf9gGWhFwhk9SYlufG2EmpRsEkn+TbieExZUPa5y1LFQ256aSzrSfk1Co9EkTalkIyU39PpDQ0Zhz6tjOkODCL3lT8z2slGFx1UqHiBLli84+CRBKMyDQC0hOaM5RjSyjTwu5K2IBqytAGlbcheIsnL5P6edlzy97dRbFSyeLIwTGcQAk8uIQK3EIVasBAwzO8wpvz5Lw4787HvHXFyWaO4A+czx9khJHD</latexit><latexit sha1_base64="qQvXFOx9ZEhmtzhKUjP0ozaAltM=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9kVQS9CwYvHCvYD2lqyabYNzWaXZFZblv4PLx4U8ep/8ea/MW33oK0PBh7vzSQzz4+lMOi6387K6tr6xmZuK7+9s7u3Xzg4rJso0YzXWCQj3fSp4VIoXkOBkjdjzWnoS97whzdTv/HItRGRusdxzDsh7SsRCEbRSg/tXoTpaEKuSVAanXULRbfszkCWiZeRImSodgtf9gGWhFwhk9SYlufG2EmpRsEkn+TbieExZUPa5y1LFQ256aSzrSfk1Co9EkTalkIyU39PpDQ0Zhz6tjOkODCL3lT8z2slGFx1UqHiBLli84+CRBKMyDQC0hOaM5RjSyjTwu5K2IBqytAGlbcheIsnL5P6edlzy97dRbFSyeLIwTGcQAk8uIQK3EIVasBAwzO8wpvz5Lw4787HvHXFyWaO4A+czx9khJHD</latexit><latexit sha1_base64="qQvXFOx9ZEhmtzhKUjP0ozaAltM=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9kVQS9CwYvHCvYD2lqyabYNzWaXZFZblv4PLx4U8ep/8ea/MW33oK0PBh7vzSQzz4+lMOi6387K6tr6xmZuK7+9s7u3Xzg4rJso0YzXWCQj3fSp4VIoXkOBkjdjzWnoS97whzdTv/HItRGRusdxzDsh7SsRCEbRSg/tXoTpaEKuSVAanXULRbfszkCWiZeRImSodgtf9gGWhFwhk9SYlufG2EmpRsEkn+TbieExZUPa5y1LFQ256aSzrSfk1Co9EkTalkIyU39PpDQ0Zhz6tjOkODCL3lT8z2slGFx1UqHiBLli84+CRBKMyDQC0hOaM5RjSyjTwu5K2IBqytAGlbcheIsnL5P6edlzy97dRbFSyeLIwTGcQAk8uIQK3EIVasBAwzO8wpvz5Lw4787HvHXFyWaO4A+czx9khJHD</latexit><latexit sha1_base64="qQvXFOx9ZEhmtzhKUjP0ozaAltM=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9kVQS9CwYvHCvYD2lqyabYNzWaXZFZblv4PLx4U8ep/8ea/MW33oK0PBh7vzSQzz4+lMOi6387K6tr6xmZuK7+9s7u3Xzg4rJso0YzXWCQj3fSp4VIoXkOBkjdjzWnoS97whzdTv/HItRGRusdxzDsh7SsRCEbRSg/tXoTpaEKuSVAanXULRbfszkCWiZeRImSodgtf9gGWhFwhk9SYlufG2EmpRsEkn+TbieExZUPa5y1LFQ256aSzrSfk1Co9EkTalkIyU39PpDQ0Zhz6tjOkODCL3lT8z2slGFx1UqHiBLli84+CRBKMyDQC0hOaM5RjSyjTwu5K2IBqytAGlbcheIsnL5P6edlzy97dRbFSyeLIwTGcQAk8uIQK3EIVasBAwzO8wpvz5Lw4787HvHXFyWaO4A+czx9khJHD</latexit>

x̄ | f(x̄) = 0
<latexit sha1_base64="14UD32vQAyV9qqmQqeD+RwgWrBE=">AAACC3icbVDLSsNAFL3xWesr6tLN0CLUTUlE0I1QcOOygn1AE8pkOmmHTiZxZiKW2L0bf8WNC0Xc+gPu/BunbRbaemCYwzn3cu89QcKZ0o7zbS0tr6yurRc2iptb2zu79t5+U8WpJLRBYh7LdoAV5UzQhmaa03YiKY4CTlvB8HLit+6oVCwWN3qUUD/CfcFCRrA2UtcueQGW2f0Yebcp7qGH/A8ruX584XTtslN1pkCLxM1JGXLUu/aX14tJGlGhCcdKdVwn0X6GpWaE03HRSxVNMBniPu0YKnBElZ9NbxmjI6OY+bE0T2g0VX93ZDhSahQFpjLCeqDmvYn4n9dJdXjuZ0wkqaaCzAaFKUc6RpNgUI9JSjQfGYKJZGZXRAZYYqJNfEUTgjt/8iJpnlRdp+pen5ZrtTyOAhxCCSrgwhnU4Arq0AACj/AMr/BmPVkv1rv1MStdsvKeA/gD6/MHun6aLQ==</latexit><latexit sha1_base64="14UD32vQAyV9qqmQqeD+RwgWrBE=">AAACC3icbVDLSsNAFL3xWesr6tLN0CLUTUlE0I1QcOOygn1AE8pkOmmHTiZxZiKW2L0bf8WNC0Xc+gPu/BunbRbaemCYwzn3cu89QcKZ0o7zbS0tr6yurRc2iptb2zu79t5+U8WpJLRBYh7LdoAV5UzQhmaa03YiKY4CTlvB8HLit+6oVCwWN3qUUD/CfcFCRrA2UtcueQGW2f0Yebcp7qGH/A8ruX584XTtslN1pkCLxM1JGXLUu/aX14tJGlGhCcdKdVwn0X6GpWaE03HRSxVNMBniPu0YKnBElZ9NbxmjI6OY+bE0T2g0VX93ZDhSahQFpjLCeqDmvYn4n9dJdXjuZ0wkqaaCzAaFKUc6RpNgUI9JSjQfGYKJZGZXRAZYYqJNfEUTgjt/8iJpnlRdp+pen5ZrtTyOAhxCCSrgwhnU4Arq0AACj/AMr/BmPVkv1rv1MStdsvKeA/gD6/MHun6aLQ==</latexit><latexit sha1_base64="14UD32vQAyV9qqmQqeD+RwgWrBE=">AAACC3icbVDLSsNAFL3xWesr6tLN0CLUTUlE0I1QcOOygn1AE8pkOmmHTiZxZiKW2L0bf8WNC0Xc+gPu/BunbRbaemCYwzn3cu89QcKZ0o7zbS0tr6yurRc2iptb2zu79t5+U8WpJLRBYh7LdoAV5UzQhmaa03YiKY4CTlvB8HLit+6oVCwWN3qUUD/CfcFCRrA2UtcueQGW2f0Yebcp7qGH/A8ruX584XTtslN1pkCLxM1JGXLUu/aX14tJGlGhCcdKdVwn0X6GpWaE03HRSxVNMBniPu0YKnBElZ9NbxmjI6OY+bE0T2g0VX93ZDhSahQFpjLCeqDmvYn4n9dJdXjuZ0wkqaaCzAaFKUc6RpNgUI9JSjQfGYKJZGZXRAZYYqJNfEUTgjt/8iJpnlRdp+pen5ZrtTyOAhxCCSrgwhnU4Arq0AACj/AMr/BmPVkv1rv1MStdsvKeA/gD6/MHun6aLQ==</latexit><latexit sha1_base64="14UD32vQAyV9qqmQqeD+RwgWrBE=">AAACC3icbVDLSsNAFL3xWesr6tLN0CLUTUlE0I1QcOOygn1AE8pkOmmHTiZxZiKW2L0bf8WNC0Xc+gPu/BunbRbaemCYwzn3cu89QcKZ0o7zbS0tr6yurRc2iptb2zu79t5+U8WpJLRBYh7LdoAV5UzQhmaa03YiKY4CTlvB8HLit+6oVCwWN3qUUD/CfcFCRrA2UtcueQGW2f0Yebcp7qGH/A8ruX584XTtslN1pkCLxM1JGXLUu/aX14tJGlGhCcdKdVwn0X6GpWaE03HRSxVNMBniPu0YKnBElZ9NbxmjI6OY+bE0T2g0VX93ZDhSahQFpjLCeqDmvYn4n9dJdXjuZ0wkqaaCzAaFKUc6RpNgUI9JSjQfGYKJZGZXRAZYYqJNfEUTgjt/8iJpnlRdp+pen5ZrtTyOAhxCCSrgwhnU4Arq0AACj/AMr/BmPVkv1rv1MStdsvKeA/gD6/MHun6aLQ==</latexit>

Fixed points:

Autonomous system 

Deduce local (in)stability from linearisation

t ! +1
<latexit sha1_base64="ufmIOrMxvaT3hipuvcnvmZOwrNc=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFEISSiKDHghePFWwrNKFstpt26WY37E6UUHvwr3jxoIhX/4Y3/43bNgdtfTDweG+GmXlRKrgBz/t2SkvLK6tr5fXKxubW9o67u9cyKtOUNakSSt9FxDDBJWsCB8HuUs1IEgnWjoZXE799z7ThSt5CnrIwIX3JY04JWKnrHgAONO8PgGitHvApDriMIe+6Va/mTYEXiV+QKirQ6LpfQU/RLGESqCDGdHwvhXBENHAq2LgSZIalhA5Jn3UslSRhJhxN7x/jY6v0cKy0LQl4qv6eGJHEmDyJbGdCYGDmvYn4n9fJIL4MR1ymGTBJZ4viTGBQeBIG7nHNKIjcEkI1t7diOiCaULCRVWwI/vzLi6R1VvO9mn9zXq3XizjK6BAdoRPkowtUR9eogZqIokf0jF7Rm/PkvDjvzsesteQUM/voD5zPH2aJla8=</latexit><latexit sha1_base64="ufmIOrMxvaT3hipuvcnvmZOwrNc=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFEISSiKDHghePFWwrNKFstpt26WY37E6UUHvwr3jxoIhX/4Y3/43bNgdtfTDweG+GmXlRKrgBz/t2SkvLK6tr5fXKxubW9o67u9cyKtOUNakSSt9FxDDBJWsCB8HuUs1IEgnWjoZXE799z7ThSt5CnrIwIX3JY04JWKnrHgAONO8PgGitHvApDriMIe+6Va/mTYEXiV+QKirQ6LpfQU/RLGESqCDGdHwvhXBENHAq2LgSZIalhA5Jn3UslSRhJhxN7x/jY6v0cKy0LQl4qv6eGJHEmDyJbGdCYGDmvYn4n9fJIL4MR1ymGTBJZ4viTGBQeBIG7nHNKIjcEkI1t7diOiCaULCRVWwI/vzLi6R1VvO9mn9zXq3XizjK6BAdoRPkowtUR9eogZqIokf0jF7Rm/PkvDjvzsesteQUM/voD5zPH2aJla8=</latexit><latexit sha1_base64="ufmIOrMxvaT3hipuvcnvmZOwrNc=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFEISSiKDHghePFWwrNKFstpt26WY37E6UUHvwr3jxoIhX/4Y3/43bNgdtfTDweG+GmXlRKrgBz/t2SkvLK6tr5fXKxubW9o67u9cyKtOUNakSSt9FxDDBJWsCB8HuUs1IEgnWjoZXE799z7ThSt5CnrIwIX3JY04JWKnrHgAONO8PgGitHvApDriMIe+6Va/mTYEXiV+QKirQ6LpfQU/RLGESqCDGdHwvhXBENHAq2LgSZIalhA5Jn3UslSRhJhxN7x/jY6v0cKy0LQl4qv6eGJHEmDyJbGdCYGDmvYn4n9fJIL4MR1ymGTBJZ4viTGBQeBIG7nHNKIjcEkI1t7diOiCaULCRVWwI/vzLi6R1VvO9mn9zXq3XizjK6BAdoRPkowtUR9eogZqIokf0jF7Rm/PkvDjvzsesteQUM/voD5zPH2aJla8=</latexit><latexit sha1_base64="ufmIOrMxvaT3hipuvcnvmZOwrNc=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFEISSiKDHghePFWwrNKFstpt26WY37E6UUHvwr3jxoIhX/4Y3/43bNgdtfTDweG+GmXlRKrgBz/t2SkvLK6tr5fXKxubW9o67u9cyKtOUNakSSt9FxDDBJWsCB8HuUs1IEgnWjoZXE799z7ThSt5CnrIwIX3JY04JWKnrHgAONO8PgGitHvApDriMIe+6Va/mTYEXiV+QKirQ6LpfQU/RLGESqCDGdHwvhXBENHAq2LgSZIalhA5Jn3UslSRhJhxN7x/jY6v0cKy0LQl4qv6eGJHEmDyJbGdCYGDmvYn4n9fJIL4MR1ymGTBJZ4viTGBQeBIG7nHNKIjcEkI1t7diOiCaULCRVWwI/vzLi6R1VvO9mn9zXq3XizjK6BAdoRPkowtUR9eogZqIokf0jF7Rm/PkvDjvzsesteQUM/voD5zPH2aJla8=</latexit> ?

Local



TECHNIQUES FOR DYNAMICAL SYSTEMS
ẋ = f(x)

<latexit sha1_base64="qQvXFOx9ZEhmtzhKUjP0ozaAltM=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9kVQS9CwYvHCvYD2lqyabYNzWaXZFZblv4PLx4U8ep/8ea/MW33oK0PBh7vzSQzz4+lMOi6387K6tr6xmZuK7+9s7u3Xzg4rJso0YzXWCQj3fSp4VIoXkOBkjdjzWnoS97whzdTv/HItRGRusdxzDsh7SsRCEbRSg/tXoTpaEKuSVAanXULRbfszkCWiZeRImSodgtf9gGWhFwhk9SYlufG2EmpRsEkn+TbieExZUPa5y1LFQ256aSzrSfk1Co9EkTalkIyU39PpDQ0Zhz6tjOkODCL3lT8z2slGFx1UqHiBLli84+CRBKMyDQC0hOaM5RjSyjTwu5K2IBqytAGlbcheIsnL5P6edlzy97dRbFSyeLIwTGcQAk8uIQK3EIVasBAwzO8wpvz5Lw4787HvHXFyWaO4A+czx9khJHD</latexit><latexit sha1_base64="qQvXFOx9ZEhmtzhKUjP0ozaAltM=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9kVQS9CwYvHCvYD2lqyabYNzWaXZFZblv4PLx4U8ep/8ea/MW33oK0PBh7vzSQzz4+lMOi6387K6tr6xmZuK7+9s7u3Xzg4rJso0YzXWCQj3fSp4VIoXkOBkjdjzWnoS97whzdTv/HItRGRusdxzDsh7SsRCEbRSg/tXoTpaEKuSVAanXULRbfszkCWiZeRImSodgtf9gGWhFwhk9SYlufG2EmpRsEkn+TbieExZUPa5y1LFQ256aSzrSfk1Co9EkTalkIyU39PpDQ0Zhz6tjOkODCL3lT8z2slGFx1UqHiBLli84+CRBKMyDQC0hOaM5RjSyjTwu5K2IBqytAGlbcheIsnL5P6edlzy97dRbFSyeLIwTGcQAk8uIQK3EIVasBAwzO8wpvz5Lw4787HvHXFyWaO4A+czx9khJHD</latexit><latexit sha1_base64="qQvXFOx9ZEhmtzhKUjP0ozaAltM=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9kVQS9CwYvHCvYD2lqyabYNzWaXZFZblv4PLx4U8ep/8ea/MW33oK0PBh7vzSQzz4+lMOi6387K6tr6xmZuK7+9s7u3Xzg4rJso0YzXWCQj3fSp4VIoXkOBkjdjzWnoS97whzdTv/HItRGRusdxzDsh7SsRCEbRSg/tXoTpaEKuSVAanXULRbfszkCWiZeRImSodgtf9gGWhFwhk9SYlufG2EmpRsEkn+TbieExZUPa5y1LFQ256aSzrSfk1Co9EkTalkIyU39PpDQ0Zhz6tjOkODCL3lT8z2slGFx1UqHiBLli84+CRBKMyDQC0hOaM5RjSyjTwu5K2IBqytAGlbcheIsnL5P6edlzy97dRbFSyeLIwTGcQAk8uIQK3EIVasBAwzO8wpvz5Lw4787HvHXFyWaO4A+czx9khJHD</latexit><latexit sha1_base64="qQvXFOx9ZEhmtzhKUjP0ozaAltM=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSLUS9kVQS9CwYvHCvYD2lqyabYNzWaXZFZblv4PLx4U8ep/8ea/MW33oK0PBh7vzSQzz4+lMOi6387K6tr6xmZuK7+9s7u3Xzg4rJso0YzXWCQj3fSp4VIoXkOBkjdjzWnoS97whzdTv/HItRGRusdxzDsh7SsRCEbRSg/tXoTpaEKuSVAanXULRbfszkCWiZeRImSodgtf9gGWhFwhk9SYlufG2EmpRsEkn+TbieExZUPa5y1LFQ256aSzrSfk1Co9EkTalkIyU39PpDQ0Zhz6tjOkODCL3lT8z2slGFx1UqHiBLli84+CRBKMyDQC0hOaM5RjSyjTwu5K2IBqytAGlbcheIsnL5P6edlzy97dRbFSyeLIwTGcQAk8uIQK3EIVasBAwzO8wpvz5Lw4787HvHXFyWaO4A+czx9khJHD</latexit>

x̄ | f(x̄) = 0
<latexit sha1_base64="14UD32vQAyV9qqmQqeD+RwgWrBE=">AAACC3icbVDLSsNAFL3xWesr6tLN0CLUTUlE0I1QcOOygn1AE8pkOmmHTiZxZiKW2L0bf8WNC0Xc+gPu/BunbRbaemCYwzn3cu89QcKZ0o7zbS0tr6yurRc2iptb2zu79t5+U8WpJLRBYh7LdoAV5UzQhmaa03YiKY4CTlvB8HLit+6oVCwWN3qUUD/CfcFCRrA2UtcueQGW2f0Yebcp7qGH/A8ruX584XTtslN1pkCLxM1JGXLUu/aX14tJGlGhCcdKdVwn0X6GpWaE03HRSxVNMBniPu0YKnBElZ9NbxmjI6OY+bE0T2g0VX93ZDhSahQFpjLCeqDmvYn4n9dJdXjuZ0wkqaaCzAaFKUc6RpNgUI9JSjQfGYKJZGZXRAZYYqJNfEUTgjt/8iJpnlRdp+pen5ZrtTyOAhxCCSrgwhnU4Arq0AACj/AMr/BmPVkv1rv1MStdsvKeA/gD6/MHun6aLQ==</latexit><latexit sha1_base64="14UD32vQAyV9qqmQqeD+RwgWrBE=">AAACC3icbVDLSsNAFL3xWesr6tLN0CLUTUlE0I1QcOOygn1AE8pkOmmHTiZxZiKW2L0bf8WNC0Xc+gPu/BunbRbaemCYwzn3cu89QcKZ0o7zbS0tr6yurRc2iptb2zu79t5+U8WpJLRBYh7LdoAV5UzQhmaa03YiKY4CTlvB8HLit+6oVCwWN3qUUD/CfcFCRrA2UtcueQGW2f0Yebcp7qGH/A8ruX584XTtslN1pkCLxM1JGXLUu/aX14tJGlGhCcdKdVwn0X6GpWaE03HRSxVNMBniPu0YKnBElZ9NbxmjI6OY+bE0T2g0VX93ZDhSahQFpjLCeqDmvYn4n9dJdXjuZ0wkqaaCzAaFKUc6RpNgUI9JSjQfGYKJZGZXRAZYYqJNfEUTgjt/8iJpnlRdp+pen5ZrtTyOAhxCCSrgwhnU4Arq0AACj/AMr/BmPVkv1rv1MStdsvKeA/gD6/MHun6aLQ==</latexit><latexit sha1_base64="14UD32vQAyV9qqmQqeD+RwgWrBE=">AAACC3icbVDLSsNAFL3xWesr6tLN0CLUTUlE0I1QcOOygn1AE8pkOmmHTiZxZiKW2L0bf8WNC0Xc+gPu/BunbRbaemCYwzn3cu89QcKZ0o7zbS0tr6yurRc2iptb2zu79t5+U8WpJLRBYh7LdoAV5UzQhmaa03YiKY4CTlvB8HLit+6oVCwWN3qUUD/CfcFCRrA2UtcueQGW2f0Yebcp7qGH/A8ruX584XTtslN1pkCLxM1JGXLUu/aX14tJGlGhCcdKdVwn0X6GpWaE03HRSxVNMBniPu0YKnBElZ9NbxmjI6OY+bE0T2g0VX93ZDhSahQFpjLCeqDmvYn4n9dJdXjuZ0wkqaaCzAaFKUc6RpNgUI9JSjQfGYKJZGZXRAZYYqJNfEUTgjt/8iJpnlRdp+pen5ZrtTyOAhxCCSrgwhnU4Arq0AACj/AMr/BmPVkv1rv1MStdsvKeA/gD6/MHun6aLQ==</latexit><latexit sha1_base64="14UD32vQAyV9qqmQqeD+RwgWrBE=">AAACC3icbVDLSsNAFL3xWesr6tLN0CLUTUlE0I1QcOOygn1AE8pkOmmHTiZxZiKW2L0bf8WNC0Xc+gPu/BunbRbaemCYwzn3cu89QcKZ0o7zbS0tr6yurRc2iptb2zu79t5+U8WpJLRBYh7LdoAV5UzQhmaa03YiKY4CTlvB8HLit+6oVCwWN3qUUD/CfcFCRrA2UtcueQGW2f0Yebcp7qGH/A8ruX584XTtslN1pkCLxM1JGXLUu/aX14tJGlGhCcdKdVwn0X6GpWaE03HRSxVNMBniPu0YKnBElZ9NbxmjI6OY+bE0T2g0VX93ZDhSahQFpjLCeqDmvYn4n9dJdXjuZ0wkqaaCzAaFKUc6RpNgUI9JSjQfGYKJZGZXRAZYYqJNfEUTgjt/8iJpnlRdp+pen5ZrtTyOAhxCCSrgwhnU4Arq0AACj/AMr/BmPVkv1rv1MStdsvKeA/gD6/MHun6aLQ==</latexit>

Fixed points:

Autonomous system 

Deduce local (in)stability from linearisation

t ! +1
<latexit sha1_base64="ufmIOrMxvaT3hipuvcnvmZOwrNc=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFEISSiKDHghePFWwrNKFstpt26WY37E6UUHvwr3jxoIhX/4Y3/43bNgdtfTDweG+GmXlRKrgBz/t2SkvLK6tr5fXKxubW9o67u9cyKtOUNakSSt9FxDDBJWsCB8HuUs1IEgnWjoZXE799z7ThSt5CnrIwIX3JY04JWKnrHgAONO8PgGitHvApDriMIe+6Va/mTYEXiV+QKirQ6LpfQU/RLGESqCDGdHwvhXBENHAq2LgSZIalhA5Jn3UslSRhJhxN7x/jY6v0cKy0LQl4qv6eGJHEmDyJbGdCYGDmvYn4n9fJIL4MR1ymGTBJZ4viTGBQeBIG7nHNKIjcEkI1t7diOiCaULCRVWwI/vzLi6R1VvO9mn9zXq3XizjK6BAdoRPkowtUR9eogZqIokf0jF7Rm/PkvDjvzsesteQUM/voD5zPH2aJla8=</latexit><latexit sha1_base64="ufmIOrMxvaT3hipuvcnvmZOwrNc=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFEISSiKDHghePFWwrNKFstpt26WY37E6UUHvwr3jxoIhX/4Y3/43bNgdtfTDweG+GmXlRKrgBz/t2SkvLK6tr5fXKxubW9o67u9cyKtOUNakSSt9FxDDBJWsCB8HuUs1IEgnWjoZXE799z7ThSt5CnrIwIX3JY04JWKnrHgAONO8PgGitHvApDriMIe+6Va/mTYEXiV+QKirQ6LpfQU/RLGESqCDGdHwvhXBENHAq2LgSZIalhA5Jn3UslSRhJhxN7x/jY6v0cKy0LQl4qv6eGJHEmDyJbGdCYGDmvYn4n9fJIL4MR1ymGTBJZ4viTGBQeBIG7nHNKIjcEkI1t7diOiCaULCRVWwI/vzLi6R1VvO9mn9zXq3XizjK6BAdoRPkowtUR9eogZqIokf0jF7Rm/PkvDjvzsesteQUM/voD5zPH2aJla8=</latexit><latexit sha1_base64="ufmIOrMxvaT3hipuvcnvmZOwrNc=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFEISSiKDHghePFWwrNKFstpt26WY37E6UUHvwr3jxoIhX/4Y3/43bNgdtfTDweG+GmXlRKrgBz/t2SkvLK6tr5fXKxubW9o67u9cyKtOUNakSSt9FxDDBJWsCB8HuUs1IEgnWjoZXE799z7ThSt5CnrIwIX3JY04JWKnrHgAONO8PgGitHvApDriMIe+6Va/mTYEXiV+QKirQ6LpfQU/RLGESqCDGdHwvhXBENHAq2LgSZIalhA5Jn3UslSRhJhxN7x/jY6v0cKy0LQl4qv6eGJHEmDyJbGdCYGDmvYn4n9fJIL4MR1ymGTBJZ4viTGBQeBIG7nHNKIjcEkI1t7diOiCaULCRVWwI/vzLi6R1VvO9mn9zXq3XizjK6BAdoRPkowtUR9eogZqIokf0jF7Rm/PkvDjvzsesteQUM/voD5zPH2aJla8=</latexit><latexit sha1_base64="ufmIOrMxvaT3hipuvcnvmZOwrNc=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFEISSiKDHghePFWwrNKFstpt26WY37E6UUHvwr3jxoIhX/4Y3/43bNgdtfTDweG+GmXlRKrgBz/t2SkvLK6tr5fXKxubW9o67u9cyKtOUNakSSt9FxDDBJWsCB8HuUs1IEgnWjoZXE799z7ThSt5CnrIwIX3JY04JWKnrHgAONO8PgGitHvApDriMIe+6Va/mTYEXiV+QKirQ6LpfQU/RLGESqCDGdHwvhXBENHAq2LgSZIalhA5Jn3UslSRhJhxN7x/jY6v0cKy0LQl4qv6eGJHEmDyJbGdCYGDmvYn4n9fJIL4MR1ymGTBJZ4viTGBQeBIG7nHNKIjcEkI1t7diOiCaULCRVWwI/vzLi6R1VvO9mn9zXq3XizjK6BAdoRPkowtUR9eogZqIokf0jF7Rm/PkvDjvzsesteQUM/voD5zPH2aJla8=</latexit>

Lyapunov-like theorems:

Find Lyapunov function   L(x(t))
<latexit sha1_base64="4GGEngAMBYF+r3//u9xaX7I3DiY=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovQbkoigi4Lbly4qGAf0IYymU7aoZNJmLlRS+ynuHGhiFu/xJ1/46TNQlsPDBzOuZd75vix4Boc59sqrK1vbG4Vt0s7u3v7B3b5sK2jRFHWopGIVNcnmgkuWQs4CNaNFSOhL1jHn1xlfueeKc0jeQfTmHkhGUkecErASAO73A8JjCkR6c2s+liFWm1gV5y6MwdeJW5OKihHc2B/9YcRTUImgQqidc91YvBSooBTwWalfqJZTOiEjFjPUElCpr10Hn2GT40yxEGkzJOA5+rvjZSEWk9D30xmQfWyl4n/eb0Egksv5TJOgEm6OBQkAkOEsx7wkCtGQUwNIVRxkxXTMVGEgmmrZEpwl7+8Stpnddepu7fnlUYjr6OIjtEJqiIXXaAGukZN1EIUPaBn9IrerCfrxXq3PhajBSvfOUJ/YH3+AFDNk1s=</latexit><latexit sha1_base64="4GGEngAMBYF+r3//u9xaX7I3DiY=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovQbkoigi4Lbly4qGAf0IYymU7aoZNJmLlRS+ynuHGhiFu/xJ1/46TNQlsPDBzOuZd75vix4Boc59sqrK1vbG4Vt0s7u3v7B3b5sK2jRFHWopGIVNcnmgkuWQs4CNaNFSOhL1jHn1xlfueeKc0jeQfTmHkhGUkecErASAO73A8JjCkR6c2s+liFWm1gV5y6MwdeJW5OKihHc2B/9YcRTUImgQqidc91YvBSooBTwWalfqJZTOiEjFjPUElCpr10Hn2GT40yxEGkzJOA5+rvjZSEWk9D30xmQfWyl4n/eb0Egksv5TJOgEm6OBQkAkOEsx7wkCtGQUwNIVRxkxXTMVGEgmmrZEpwl7+8Stpnddepu7fnlUYjr6OIjtEJqiIXXaAGukZN1EIUPaBn9IrerCfrxXq3PhajBSvfOUJ/YH3+AFDNk1s=</latexit><latexit sha1_base64="4GGEngAMBYF+r3//u9xaX7I3DiY=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovQbkoigi4Lbly4qGAf0IYymU7aoZNJmLlRS+ynuHGhiFu/xJ1/46TNQlsPDBzOuZd75vix4Boc59sqrK1vbG4Vt0s7u3v7B3b5sK2jRFHWopGIVNcnmgkuWQs4CNaNFSOhL1jHn1xlfueeKc0jeQfTmHkhGUkecErASAO73A8JjCkR6c2s+liFWm1gV5y6MwdeJW5OKihHc2B/9YcRTUImgQqidc91YvBSooBTwWalfqJZTOiEjFjPUElCpr10Hn2GT40yxEGkzJOA5+rvjZSEWk9D30xmQfWyl4n/eb0Egksv5TJOgEm6OBQkAkOEsx7wkCtGQUwNIVRxkxXTMVGEgmmrZEpwl7+8Stpnddepu7fnlUYjr6OIjtEJqiIXXaAGukZN1EIUPaBn9IrerCfrxXq3PhajBSvfOUJ/YH3+AFDNk1s=</latexit><latexit sha1_base64="4GGEngAMBYF+r3//u9xaX7I3DiY=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovQbkoigi4Lbly4qGAf0IYymU7aoZNJmLlRS+ynuHGhiFu/xJ1/46TNQlsPDBzOuZd75vix4Boc59sqrK1vbG4Vt0s7u3v7B3b5sK2jRFHWopGIVNcnmgkuWQs4CNaNFSOhL1jHn1xlfueeKc0jeQfTmHkhGUkecErASAO73A8JjCkR6c2s+liFWm1gV5y6MwdeJW5OKihHc2B/9YcRTUImgQqidc91YvBSooBTwWalfqJZTOiEjFjPUElCpr10Hn2GT40yxEGkzJOA5+rvjZSEWk9D30xmQfWyl4n/eb0Egksv5TJOgEm6OBQkAkOEsx7wkCtGQUwNIVRxkxXTMVGEgmmrZEpwl7+8Stpnddepu7fnlUYjr6OIjtEJqiIXXaAGukZN1EIUPaBn9IrerCfrxXq3PhajBSvfOUJ/YH3+AFDNk1s=</latexit>

s.t. 

?

everywhere 

L(x(t)) > 0,L(x̄) = 0
<latexit sha1_base64="f/f6A4iNbh9Vph+DiB4rfVhs/Rc=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0VoQWoigm6UghsXLirYBzShTKaTduhkEmYm0hLyGW78FTcuFHHbnX/jpM2iVg9cOJxzL/fe40WMSmVZ30ZhZXVtfaO4Wdra3tndM/cPWjKMBSZNHLJQdDwkCaOcNBVVjHQiQVDgMdL2RreZ334iQtKQP6pJRNwADTj1KUZKSz3zzAmQGmLEkvu0Mq6oahXeQOsULsqOh0QyTqvwGlo9s2zVrBngX2LnpAxyNHrm1OmHOA4IV5ghKbu2FSk3QUJRzEhacmJJIoRHaEC6mnIUEOkms8dSeKKVPvRDoYsrOFMXJxIUSDkJPN2Z3SuXvUz8z+vGyr9yE8qjWBGO54v8mEEVwiwl2KeCYMUmmiAsqL4V4iESCCudZUmHYC+//Je0zmu2VbMfLsr1eh5HERyBY1ABNrgEdXAHGqAJMHgGr+AdfBgvxpvxaXzNWwtGPnMIfsGY/gA7wp36</latexit><latexit sha1_base64="f/f6A4iNbh9Vph+DiB4rfVhs/Rc=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0VoQWoigm6UghsXLirYBzShTKaTduhkEmYm0hLyGW78FTcuFHHbnX/jpM2iVg9cOJxzL/fe40WMSmVZ30ZhZXVtfaO4Wdra3tndM/cPWjKMBSZNHLJQdDwkCaOcNBVVjHQiQVDgMdL2RreZ334iQtKQP6pJRNwADTj1KUZKSz3zzAmQGmLEkvu0Mq6oahXeQOsULsqOh0QyTqvwGlo9s2zVrBngX2LnpAxyNHrm1OmHOA4IV5ghKbu2FSk3QUJRzEhacmJJIoRHaEC6mnIUEOkms8dSeKKVPvRDoYsrOFMXJxIUSDkJPN2Z3SuXvUz8z+vGyr9yE8qjWBGO54v8mEEVwiwl2KeCYMUmmiAsqL4V4iESCCudZUmHYC+//Je0zmu2VbMfLsr1eh5HERyBY1ABNrgEdXAHGqAJMHgGr+AdfBgvxpvxaXzNWwtGPnMIfsGY/gA7wp36</latexit><latexit sha1_base64="f/f6A4iNbh9Vph+DiB4rfVhs/Rc=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0VoQWoigm6UghsXLirYBzShTKaTduhkEmYm0hLyGW78FTcuFHHbnX/jpM2iVg9cOJxzL/fe40WMSmVZ30ZhZXVtfaO4Wdra3tndM/cPWjKMBSZNHLJQdDwkCaOcNBVVjHQiQVDgMdL2RreZ334iQtKQP6pJRNwADTj1KUZKSz3zzAmQGmLEkvu0Mq6oahXeQOsULsqOh0QyTqvwGlo9s2zVrBngX2LnpAxyNHrm1OmHOA4IV5ghKbu2FSk3QUJRzEhacmJJIoRHaEC6mnIUEOkms8dSeKKVPvRDoYsrOFMXJxIUSDkJPN2Z3SuXvUz8z+vGyr9yE8qjWBGO54v8mEEVwiwl2KeCYMUmmiAsqL4V4iESCCudZUmHYC+//Je0zmu2VbMfLsr1eh5HERyBY1ABNrgEdXAHGqAJMHgGr+AdfBgvxpvxaXzNWwtGPnMIfsGY/gA7wp36</latexit><latexit sha1_base64="f/f6A4iNbh9Vph+DiB4rfVhs/Rc=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0VoQWoigm6UghsXLirYBzShTKaTduhkEmYm0hLyGW78FTcuFHHbnX/jpM2iVg9cOJxzL/fe40WMSmVZ30ZhZXVtfaO4Wdra3tndM/cPWjKMBSZNHLJQdDwkCaOcNBVVjHQiQVDgMdL2RreZ334iQtKQP6pJRNwADTj1KUZKSz3zzAmQGmLEkvu0Mq6oahXeQOsULsqOh0QyTqvwGlo9s2zVrBngX2LnpAxyNHrm1OmHOA4IV5ghKbu2FSk3QUJRzEhacmJJIoRHaEC6mnIUEOkms8dSeKKVPvRDoYsrOFMXJxIUSDkJPN2Z3SuXvUz8z+vGyr9yE8qjWBGO54v8mEEVwiwl2KeCYMUmmiAsqL4V4iESCCudZUmHYC+//Je0zmu2VbMfLsr1eh5HERyBY1ABNrgEdXAHGqAJMHgGr+AdfBgvxpvxaXzNWwtGPnMIfsGY/gA7wp36</latexit>

If  x ! x̄
<latexit sha1_base64="wUoIbfygmyc2DYxjDa/dMW7d/0c=">AAAB/nicbVBNS8NAEN34WetXVDx5WSyCp5KIoMeCF48V7Ac0oWy2m3bpZjfsTrQlFPwrXjwo4tXf4c1/47bNQVsfDDzem2FmXpQKbsDzvp2V1bX1jc3SVnl7Z3dv3z04bBqVacoaVAml2xExTHDJGsBBsHaqGUkiwVrR8Gbqtx6YNlzJexinLExIX/KYUwJW6rrHIxxo3h8A0Vo94iAiOh9Num7Fq3oz4GXiF6SCCtS77lfQUzRLmAQqiDEd30shzIkGTgWblIPMsJTQIemzjqWSJMyE+ez8CT6zSg/HStuSgGfq74mcJMaMk8h2JgQGZtGbiv95nQzi6zDnMs2ASTpfFGcCg8LTLHCPa0ZBjC0hVHN7K6YDogkFm1jZhuAvvrxMmhdV36v6d5eVWq2Io4RO0Ck6Rz66QjV0i+qogSjK0TN6RW/Ok/PivDsf89YVp5g5Qn/gfP4Ai5iV2Q==</latexit><latexit sha1_base64="wUoIbfygmyc2DYxjDa/dMW7d/0c=">AAAB/nicbVBNS8NAEN34WetXVDx5WSyCp5KIoMeCF48V7Ac0oWy2m3bpZjfsTrQlFPwrXjwo4tXf4c1/47bNQVsfDDzem2FmXpQKbsDzvp2V1bX1jc3SVnl7Z3dv3z04bBqVacoaVAml2xExTHDJGsBBsHaqGUkiwVrR8Gbqtx6YNlzJexinLExIX/KYUwJW6rrHIxxo3h8A0Vo94iAiOh9Num7Fq3oz4GXiF6SCCtS77lfQUzRLmAQqiDEd30shzIkGTgWblIPMsJTQIemzjqWSJMyE+ez8CT6zSg/HStuSgGfq74mcJMaMk8h2JgQGZtGbiv95nQzi6zDnMs2ASTpfFGcCg8LTLHCPa0ZBjC0hVHN7K6YDogkFm1jZhuAvvrxMmhdV36v6d5eVWq2Io4RO0Ck6Rz66QjV0i+qogSjK0TN6RW/Ok/PivDsf89YVp5g5Qn/gfP4Ai5iV2Q==</latexit><latexit sha1_base64="wUoIbfygmyc2DYxjDa/dMW7d/0c=">AAAB/nicbVBNS8NAEN34WetXVDx5WSyCp5KIoMeCF48V7Ac0oWy2m3bpZjfsTrQlFPwrXjwo4tXf4c1/47bNQVsfDDzem2FmXpQKbsDzvp2V1bX1jc3SVnl7Z3dv3z04bBqVacoaVAml2xExTHDJGsBBsHaqGUkiwVrR8Gbqtx6YNlzJexinLExIX/KYUwJW6rrHIxxo3h8A0Vo94iAiOh9Num7Fq3oz4GXiF6SCCtS77lfQUzRLmAQqiDEd30shzIkGTgWblIPMsJTQIemzjqWSJMyE+ez8CT6zSg/HStuSgGfq74mcJMaMk8h2JgQGZtGbiv95nQzi6zDnMs2ASTpfFGcCg8LTLHCPa0ZBjC0hVHN7K6YDogkFm1jZhuAvvrxMmhdV36v6d5eVWq2Io4RO0Ck6Rz66QjV0i+qogSjK0TN6RW/Ok/PivDsf89YVp5g5Qn/gfP4Ai5iV2Q==</latexit><latexit sha1_base64="wUoIbfygmyc2DYxjDa/dMW7d/0c=">AAAB/nicbVBNS8NAEN34WetXVDx5WSyCp5KIoMeCF48V7Ac0oWy2m3bpZjfsTrQlFPwrXjwo4tXf4c1/47bNQVsfDDzem2FmXpQKbsDzvp2V1bX1jc3SVnl7Z3dv3z04bBqVacoaVAml2xExTHDJGsBBsHaqGUkiwVrR8Gbqtx6YNlzJexinLExIX/KYUwJW6rrHIxxo3h8A0Vo94iAiOh9Num7Fq3oz4GXiF6SCCtS77lfQUzRLmAQqiDEd30shzIkGTgWblIPMsJTQIemzjqWSJMyE+ez8CT6zSg/HStuSgGfq74mcJMaMk8h2JgQGZtGbiv95nQzi6zDnMs2ASTpfFGcCg8LTLHCPa0ZBjC0hVHN7K6YDogkFm1jZhuAvvrxMmhdV36v6d5eVWq2Io4RO0Ck6Rz66QjV0i+qogSjK0TN6RW/Ok/PivDsf89YVp5g5Qn/gfP4Ai5iV2Q==</latexit>

On compact set  x !
n
y | L̇(y) = 0

o

<latexit sha1_base64="bM/Y2M4XbqdhNVSpDi1e15Z/UUU="></latexit><latexit sha1_base64="bM/Y2M4XbqdhNVSpDi1e15Z/UUU="></latexit><latexit sha1_base64="bM/Y2M4XbqdhNVSpDi1e15Z/UUU="></latexit><latexit sha1_base64="bM/Y2M4XbqdhNVSpDi1e15Z/UUU="></latexit>

L̇(x(t))  0
<latexit sha1_base64="vO+D/Xhr+rhZgTLsLYMlE80fBUA=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovQbkoigi6Lbly4qGAf0IYymU7aoZOHMzdiCdm58VfcuFDErb/gzr9x0mahrQcGDufce+fe40aCK7Csb6OwtLyyulZcL21sbm3vmLt7LRXGkrImDUUoOy5RTPCANYGDYJ1IMuK7grXd8WXmt++ZVDwMbmESMccnw4B7nBLQUt887A1CSHo+gRElIrlO08pDBapV3BPsDlt9s2zVrCnwIrFzUkY5Gn3zSw+ksc8CoIIo1bWtCJyESOBUsLTUixWLCB2TIetqGhCfKSeZ3pHiY60MsBdK/QLAU/V3R0J8pSa+qyuzhdW8l4n/ed0YvHMn4UEUAwvo7CMvFhhCnIWCB1wyCmKiCaGS610xHRFJKOjoSjoEe/7kRdI6qdlWzb45Ldcv8jiK6AAdoQqy0RmqoyvUQE1E0SN6Rq/ozXgyXox342NWWjDynn30B8bnD7nJmIg=</latexit><latexit sha1_base64="vO+D/Xhr+rhZgTLsLYMlE80fBUA=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovQbkoigi6Lbly4qGAf0IYymU7aoZOHMzdiCdm58VfcuFDErb/gzr9x0mahrQcGDufce+fe40aCK7Csb6OwtLyyulZcL21sbm3vmLt7LRXGkrImDUUoOy5RTPCANYGDYJ1IMuK7grXd8WXmt++ZVDwMbmESMccnw4B7nBLQUt887A1CSHo+gRElIrlO08pDBapV3BPsDlt9s2zVrCnwIrFzUkY5Gn3zSw+ksc8CoIIo1bWtCJyESOBUsLTUixWLCB2TIetqGhCfKSeZ3pHiY60MsBdK/QLAU/V3R0J8pSa+qyuzhdW8l4n/ed0YvHMn4UEUAwvo7CMvFhhCnIWCB1wyCmKiCaGS610xHRFJKOjoSjoEe/7kRdI6qdlWzb45Ldcv8jiK6AAdoQqy0RmqoyvUQE1E0SN6Rq/ozXgyXox342NWWjDynn30B8bnD7nJmIg=</latexit><latexit sha1_base64="vO+D/Xhr+rhZgTLsLYMlE80fBUA=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovQbkoigi6Lbly4qGAf0IYymU7aoZOHMzdiCdm58VfcuFDErb/gzr9x0mahrQcGDufce+fe40aCK7Csb6OwtLyyulZcL21sbm3vmLt7LRXGkrImDUUoOy5RTPCANYGDYJ1IMuK7grXd8WXmt++ZVDwMbmESMccnw4B7nBLQUt887A1CSHo+gRElIrlO08pDBapV3BPsDlt9s2zVrCnwIrFzUkY5Gn3zSw+ksc8CoIIo1bWtCJyESOBUsLTUixWLCB2TIetqGhCfKSeZ3pHiY60MsBdK/QLAU/V3R0J8pSa+qyuzhdW8l4n/ed0YvHMn4UEUAwvo7CMvFhhCnIWCB1wyCmKiCaGS610xHRFJKOjoSjoEe/7kRdI6qdlWzb45Ldcv8jiK6AAdoQqy0RmqoyvUQE1E0SN6Rq/ozXgyXox342NWWjDynn30B8bnD7nJmIg=</latexit><latexit sha1_base64="vO+D/Xhr+rhZgTLsLYMlE80fBUA=">AAACB3icbVDLSsNAFJ3UV62vqEtBBovQbkoigi6Lbly4qGAf0IYymU7aoZOHMzdiCdm58VfcuFDErb/gzr9x0mahrQcGDufce+fe40aCK7Csb6OwtLyyulZcL21sbm3vmLt7LRXGkrImDUUoOy5RTPCANYGDYJ1IMuK7grXd8WXmt++ZVDwMbmESMccnw4B7nBLQUt887A1CSHo+gRElIrlO08pDBapV3BPsDlt9s2zVrCnwIrFzUkY5Gn3zSw+ksc8CoIIo1bWtCJyESOBUsLTUixWLCB2TIetqGhCfKSeZ3pHiY60MsBdK/QLAU/V3R0J8pSa+qyuzhdW8l4n/ed0YvHMn4UEUAwvo7CMvFhhCnIWCB1wyCmKiCaGS610xHRFJKOjoSjoEe/7kRdI6qdlWzb45Ldcv8jiK6AAdoQqy0RmqoyvUQE1E0SN6Rq/ozXgyXox342NWWjDynn30B8bnD7nJmIg=</latexit>

Not only points!

Local

Global

Trivial example: ẋ = �x, L = x2 L̇ = 2xẋ = �x2  0
<latexit sha1_base64="IkMz2jKsi2UEsi5e16uGVhg5iBc="></latexit><latexit sha1_base64="IkMz2jKsi2UEsi5e16uGVhg5iBc="></latexit><latexit sha1_base64="IkMz2jKsi2UEsi5e16uGVhg5iBc="></latexit><latexit sha1_base64="IkMz2jKsi2UEsi5e16uGVhg5iBc="></latexit>

}
<latexit sha1_base64="kiSplc0snGk1a/zVufCYryhcwOg=">AAAB6XicdVDLSgNBEOyNrxgfiXr0MhgET8tuTExyC3rxGMU8IFnC7GQ2GTI7u8zMCmHJH3jxoIhX/8ibf+PkIahoQUNR1U13lx9zprTjfFiZtfWNza3sdm5nd28/Xzg4bKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zN/c49lYpF4k5PY+qFeCRYwAjWRrrtzwaFomOfV+sXlToypFYtlStL4tRc5NrOAkVYoTkovPeHEUlCKjThWKme68TaS7HUjHA6y/UTRWNMJnhEe4YKHFLlpYtLZ+jUKEMURNKU0Gihfp9IcajUNPRNZ4j1WP325uJfXi/RQc1LmYgTTQVZLgoSjnSE5m+jIZOUaD41BBPJzK2IjLHERJtwciaEr0/R/6Rdsl3Hdm/KxcblKo4sHMMJnIELVWjANTShBQQCeIAneLYm1qP1Yr0uWzPWauYIfsB6+wQoho3G</latexit><latexit sha1_base64="kiSplc0snGk1a/zVufCYryhcwOg=">AAAB6XicdVDLSgNBEOyNrxgfiXr0MhgET8tuTExyC3rxGMU8IFnC7GQ2GTI7u8zMCmHJH3jxoIhX/8ibf+PkIahoQUNR1U13lx9zprTjfFiZtfWNza3sdm5nd28/Xzg4bKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zN/c49lYpF4k5PY+qFeCRYwAjWRrrtzwaFomOfV+sXlToypFYtlStL4tRc5NrOAkVYoTkovPeHEUlCKjThWKme68TaS7HUjHA6y/UTRWNMJnhEe4YKHFLlpYtLZ+jUKEMURNKU0Gihfp9IcajUNPRNZ4j1WP325uJfXi/RQc1LmYgTTQVZLgoSjnSE5m+jIZOUaD41BBPJzK2IjLHERJtwciaEr0/R/6Rdsl3Hdm/KxcblKo4sHMMJnIELVWjANTShBQQCeIAneLYm1qP1Yr0uWzPWauYIfsB6+wQoho3G</latexit><latexit sha1_base64="kiSplc0snGk1a/zVufCYryhcwOg=">AAAB6XicdVDLSgNBEOyNrxgfiXr0MhgET8tuTExyC3rxGMU8IFnC7GQ2GTI7u8zMCmHJH3jxoIhX/8ibf+PkIahoQUNR1U13lx9zprTjfFiZtfWNza3sdm5nd28/Xzg4bKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zN/c49lYpF4k5PY+qFeCRYwAjWRrrtzwaFomOfV+sXlToypFYtlStL4tRc5NrOAkVYoTkovPeHEUlCKjThWKme68TaS7HUjHA6y/UTRWNMJnhEe4YKHFLlpYtLZ+jUKEMURNKU0Gihfp9IcajUNPRNZ4j1WP325uJfXi/RQc1LmYgTTQVZLgoSjnSE5m+jIZOUaD41BBPJzK2IjLHERJtwciaEr0/R/6Rdsl3Hdm/KxcblKo4sHMMJnIELVWjANTShBQQCeIAneLYm1qP1Yr0uWzPWauYIfsB6+wQoho3G</latexit><latexit sha1_base64="kiSplc0snGk1a/zVufCYryhcwOg=">AAAB6XicdVDLSgNBEOyNrxgfiXr0MhgET8tuTExyC3rxGMU8IFnC7GQ2GTI7u8zMCmHJH3jxoIhX/8ibf+PkIahoQUNR1U13lx9zprTjfFiZtfWNza3sdm5nd28/Xzg4bKsokYS2SMQj2fWxopwJ2tJMc9qNJcWhz2nHn1zN/c49lYpF4k5PY+qFeCRYwAjWRrrtzwaFomOfV+sXlToypFYtlStL4tRc5NrOAkVYoTkovPeHEUlCKjThWKme68TaS7HUjHA6y/UTRWNMJnhEe4YKHFLlpYtLZ+jUKEMURNKU0Gihfp9IcajUNPRNZ4j1WP325uJfXi/RQc1LmYgTTQVZLgoSjnSE5m+jIZOUaD41BBPJzK2IjLHERJtwciaEr0/R/6Rdsl3Hdm/KxcblKo4sHMMJnIELVWjANTShBQQCeIAneLYm1qP1Yr0uWzPWauYIfsB6+wQoho3G</latexit>



IMPLICATIONS FOR THE DISTANCE CONJECTURE

� =
p
C

Z s(Q)

s(P )

ds

s

s

1 +

✓
da

ds

◆2

<latexit sha1_base64="QmV6EYjQM2ARtY30YDB16hx9PW4="></latexit><latexit sha1_base64="QmV6EYjQM2ARtY30YDB16hx9PW4="></latexit><latexit sha1_base64="QmV6EYjQM2ARtY30YDB16hx9PW4="></latexit><latexit sha1_base64="QmV6EYjQM2ARtY30YDB16hx9PW4="></latexit>

Distance conjecture  tower: 

How does       scale with      ?



IMPLICATIONS FOR THE DISTANCE CONJECTURE
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p
C

Z s(Q)

s(P )
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s

s

1 +

✓
da

ds

◆2

<latexit sha1_base64="QmV6EYjQM2ARtY30YDB16hx9PW4="></latexit><latexit sha1_base64="QmV6EYjQM2ARtY30YDB16hx9PW4="></latexit><latexit sha1_base64="QmV6EYjQM2ARtY30YDB16hx9PW4="></latexit><latexit sha1_base64="QmV6EYjQM2ARtY30YDB16hx9PW4="></latexit>

y2

x2
<latexit sha1_base64="+KCZnblRxzaBxR1LUXSqy4VgI0g=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EyyCqyFTW213BTcuK9gHtGPJpJk2NJMZkow4Dv0SNy4UceunuPNvTB+Cih64l8M595Kb48ecKY3Qh5VbWV1b38hvFra2d3aL9t5+W0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5GLmd26pVCwS1zqNqRfikWABI1gbaWAX+4HEJEtvytPszrSBXUJOvY4qbh0ip4pQuXZmCDot16pV6DpojhJYojmw3/vDiCQhFZpwrFTPRbH2Miw1I5xOC/1E0RiTCR7RnqECh1R52fzwKTw2yhAGkTQlNJyr3zcyHCqVhr6ZDLEeq9/eTPzL6yU6qHkZE3GiqSCLh4KEQx3BWQpwyCQlmqeGYCKZuRWSMTZJaJNVwYTw9VP4P2mXHRc57lWl1Ggs48iDQ3AEToALzkEDXIImaAECEvAAnsCzdW89Wi/W62I0Zy13DsAPWG+fUxSThA==</latexit><latexit sha1_base64="+KCZnblRxzaBxR1LUXSqy4VgI0g=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EyyCqyFTW213BTcuK9gHtGPJpJk2NJMZkow4Dv0SNy4UceunuPNvTB+Cih64l8M595Kb48ecKY3Qh5VbWV1b38hvFra2d3aL9t5+W0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5GLmd26pVCwS1zqNqRfikWABI1gbaWAX+4HEJEtvytPszrSBXUJOvY4qbh0ip4pQuXZmCDot16pV6DpojhJYojmw3/vDiCQhFZpwrFTPRbH2Miw1I5xOC/1E0RiTCR7RnqECh1R52fzwKTw2yhAGkTQlNJyr3zcyHCqVhr6ZDLEeq9/eTPzL6yU6qHkZE3GiqSCLh4KEQx3BWQpwyCQlmqeGYCKZuRWSMTZJaJNVwYTw9VP4P2mXHRc57lWl1Ggs48iDQ3AEToALzkEDXIImaAECEvAAnsCzdW89Wi/W62I0Zy13DsAPWG+fUxSThA==</latexit><latexit sha1_base64="+KCZnblRxzaBxR1LUXSqy4VgI0g=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EyyCqyFTW213BTcuK9gHtGPJpJk2NJMZkow4Dv0SNy4UceunuPNvTB+Cih64l8M595Kb48ecKY3Qh5VbWV1b38hvFra2d3aL9t5+W0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5GLmd26pVCwS1zqNqRfikWABI1gbaWAX+4HEJEtvytPszrSBXUJOvY4qbh0ip4pQuXZmCDot16pV6DpojhJYojmw3/vDiCQhFZpwrFTPRbH2Miw1I5xOC/1E0RiTCR7RnqECh1R52fzwKTw2yhAGkTQlNJyr3zcyHCqVhr6ZDLEeq9/eTPzL6yU6qHkZE3GiqSCLh4KEQx3BWQpwyCQlmqeGYCKZuRWSMTZJaJNVwYTw9VP4P2mXHRc57lWl1Ggs48iDQ3AEToALzkEDXIImaAECEvAAnsCzdW89Wi/W62I0Zy13DsAPWG+fUxSThA==</latexit><latexit sha1_base64="+KCZnblRxzaBxR1LUXSqy4VgI0g=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EyyCqyFTW213BTcuK9gHtGPJpJk2NJMZkow4Dv0SNy4UceunuPNvTB+Cih64l8M595Kb48ecKY3Qh5VbWV1b38hvFra2d3aL9t5+W0WJJLRFIh7Jro8V5UzQlmaa024sKQ59Tjv+5GLmd26pVCwS1zqNqRfikWABI1gbaWAX+4HEJEtvytPszrSBXUJOvY4qbh0ip4pQuXZmCDot16pV6DpojhJYojmw3/vDiCQhFZpwrFTPRbH2Miw1I5xOC/1E0RiTCR7RnqECh1R52fzwKTw2yhAGkTQlNJyr3zcyHCqVhr6ZDLEeq9/eTPzL6yU6qHkZE3GiqSCLh4KEQx3BWQpwyCQlmqeGYCKZuRWSMTZJaJNVwYTw9VP4P2mXHRc57lWl1Ggs48iDQ3AEToALzkEDXIImaAECEvAAnsCzdW89Wi/W62I0Zy13DsAPWG+fUxSThA==</latexit>

Distance conjecture  tower: 

How does       scale with      ?

bounded 

Kination:  Oscillating solutions:  Fixed points:  
if  

P (w) = w2mQ(w)
<latexit sha1_base64="RO0Y50dJCR2spQKdTwf7XjeFud8=">AAAB+3icbVDLSgMxFL1TX7W+xrp0EyxC3ZSZIuhGKLhx2YJ9QDuWTJppQ5OZIclYy9BfceNCEbf+iDv/xrSdhbYeuHByzr3k3uPHnCntON9WbmNza3snv1vY2z84PLKPiy0VJZLQJol4JDs+VpSzkDY105x2Ykmx8Dlt++Pbud9+pFKxKLzX05h6Ag9DFjCCtZH6drFenlygGzR5SKtihhrm1bdLTsVZAK0TNyMlyFDv21+9QUQSQUNNOFaq6zqx9lIsNSOczgq9RNEYkzEe0q6hIRZUeeli9xk6N8oABZE0FWq0UH9PpFgoNRW+6RRYj9SqNxf/87qJDq69lIVxomlIlh8FCUc6QvMg0IBJSjSfGoKJZGZXREZYYqJNXAUTgrt68jppVSuuU3Ebl6VaLYsjD6dwBmVw4QpqcAd1aAKBJ3iGV3izZtaL9W59LFtzVjZzAn9gff4AM9iSlw==</latexit><latexit sha1_base64="RO0Y50dJCR2spQKdTwf7XjeFud8=">AAAB+3icbVDLSgMxFL1TX7W+xrp0EyxC3ZSZIuhGKLhx2YJ9QDuWTJppQ5OZIclYy9BfceNCEbf+iDv/xrSdhbYeuHByzr3k3uPHnCntON9WbmNza3snv1vY2z84PLKPiy0VJZLQJol4JDs+VpSzkDY105x2Ykmx8Dlt++Pbud9+pFKxKLzX05h6Ag9DFjCCtZH6drFenlygGzR5SKtihhrm1bdLTsVZAK0TNyMlyFDv21+9QUQSQUNNOFaq6zqx9lIsNSOczgq9RNEYkzEe0q6hIRZUeeli9xk6N8oABZE0FWq0UH9PpFgoNRW+6RRYj9SqNxf/87qJDq69lIVxomlIlh8FCUc6QvMg0IBJSjSfGoKJZGZXREZYYqJNXAUTgrt68jppVSuuU3Ebl6VaLYsjD6dwBmVw4QpqcAd1aAKBJ3iGV3izZtaL9W59LFtzVjZzAn9gff4AM9iSlw==</latexit><latexit sha1_base64="RO0Y50dJCR2spQKdTwf7XjeFud8=">AAAB+3icbVDLSgMxFL1TX7W+xrp0EyxC3ZSZIuhGKLhx2YJ9QDuWTJppQ5OZIclYy9BfceNCEbf+iDv/xrSdhbYeuHByzr3k3uPHnCntON9WbmNza3snv1vY2z84PLKPiy0VJZLQJol4JDs+VpSzkDY105x2Ykmx8Dlt++Pbud9+pFKxKLzX05h6Ag9DFjCCtZH6drFenlygGzR5SKtihhrm1bdLTsVZAK0TNyMlyFDv21+9QUQSQUNNOFaq6zqx9lIsNSOczgq9RNEYkzEe0q6hIRZUeeli9xk6N8oABZE0FWq0UH9PpFgoNRW+6RRYj9SqNxf/87qJDq69lIVxomlIlh8FCUc6QvMg0IBJSjSfGoKJZGZXREZYYqJNXAUTgrt68jppVSuuU3Ebl6VaLYsjD6dwBmVw4QpqcAd1aAKBJ3iGV3izZtaL9W59LFtzVjZzAn9gff4AM9iSlw==</latexit><latexit sha1_base64="RO0Y50dJCR2spQKdTwf7XjeFud8=">AAAB+3icbVDLSgMxFL1TX7W+xrp0EyxC3ZSZIuhGKLhx2YJ9QDuWTJppQ5OZIclYy9BfceNCEbf+iDv/xrSdhbYeuHByzr3k3uPHnCntON9WbmNza3snv1vY2z84PLKPiy0VJZLQJol4JDs+VpSzkDY105x2Ykmx8Dlt++Pbud9+pFKxKLzX05h6Ag9DFjCCtZH6drFenlygGzR5SKtihhrm1bdLTsVZAK0TNyMlyFDv21+9QUQSQUNNOFaq6zqx9lIsNSOczgq9RNEYkzEe0q6hIRZUeeli9xk6N8oABZE0FWq0UH9PpFgoNRW+6RRYj9SqNxf/87qJDq69lIVxomlIlh8FCUc6QvMg0IBJSjSfGoKJZGZXREZYYqJNXAUTgrt68jppVSuuU3Ebl6VaLYsjD6dwBmVw4QpqcAd1aAKBJ3iGV3izZtaL9W59LFtzVjZzAn9gff4AM9iSlw==</latexit>

leads to violation 



A COUNTER-EXAMPLE?

LCS point ( type           ): P (w) = 3g23w
2(1 + w2) � = 0

<latexit sha1_base64="0NgPebMZc7QIjg6AuQ9oZ1jW+Es=">AAACGnicbVDLSgMxFM3UV62vUZdugkVoEcqkFXRTKLhxWcE+oB2HTCbThmYeJhlLKf0ON/6KGxeKuBM3/o1pO4K2Hri5h3PvTXKPG3MmlWV9GZmV1bX1jexmbmt7Z3fP3D9oyigRhDZIxCPRdrGknIW0oZjitB0LigOX05Y7uJzWW/dUSBaFN2oUUzvAvZD5jGClJcdE9cKwCKuwAntO5bYMhzoK6FSnIuzeJdj7Obm+08Owajlm3ipZM8BlglKSBynqjvnR9SKSBDRUhGMpO8iKlT3GQjHC6STXTSSNMRngHu1oGuKASns8W20CT7TiQT8SOkIFZ+rviTEOpBwFru4MsOrLxdpU/K/WSZR/YY9ZGCeKhmT+kJ9wqCI49Ql6TFCi+EgTTATTf4WkjwUmSruZ0yagxZWXSbNcQlYJXZ/la7XUjiw4AsegABA4BzVwBeqgAQh4AE/gBbwaj8az8Wa8z1szRjpzCP7A+PwGSsWctw==</latexit><latexit sha1_base64="0NgPebMZc7QIjg6AuQ9oZ1jW+Es=">AAACGnicbVDLSgMxFM3UV62vUZdugkVoEcqkFXRTKLhxWcE+oB2HTCbThmYeJhlLKf0ON/6KGxeKuBM3/o1pO4K2Hri5h3PvTXKPG3MmlWV9GZmV1bX1jexmbmt7Z3fP3D9oyigRhDZIxCPRdrGknIW0oZjitB0LigOX05Y7uJzWW/dUSBaFN2oUUzvAvZD5jGClJcdE9cKwCKuwAntO5bYMhzoK6FSnIuzeJdj7Obm+08Owajlm3ipZM8BlglKSBynqjvnR9SKSBDRUhGMpO8iKlT3GQjHC6STXTSSNMRngHu1oGuKASns8W20CT7TiQT8SOkIFZ+rviTEOpBwFru4MsOrLxdpU/K/WSZR/YY9ZGCeKhmT+kJ9wqCI49Ql6TFCi+EgTTATTf4WkjwUmSruZ0yagxZWXSbNcQlYJXZ/la7XUjiw4AsegABA4BzVwBeqgAQh4AE/gBbwaj8az8Wa8z1szRjpzCP7A+PwGSsWctw==</latexit><latexit sha1_base64="0NgPebMZc7QIjg6AuQ9oZ1jW+Es=">AAACGnicbVDLSgMxFM3UV62vUZdugkVoEcqkFXRTKLhxWcE+oB2HTCbThmYeJhlLKf0ON/6KGxeKuBM3/o1pO4K2Hri5h3PvTXKPG3MmlWV9GZmV1bX1jexmbmt7Z3fP3D9oyigRhDZIxCPRdrGknIW0oZjitB0LigOX05Y7uJzWW/dUSBaFN2oUUzvAvZD5jGClJcdE9cKwCKuwAntO5bYMhzoK6FSnIuzeJdj7Obm+08Owajlm3ipZM8BlglKSBynqjvnR9SKSBDRUhGMpO8iKlT3GQjHC6STXTSSNMRngHu1oGuKASns8W20CT7TiQT8SOkIFZ+rviTEOpBwFru4MsOrLxdpU/K/WSZR/YY9ZGCeKhmT+kJ9wqCI49Ql6TFCi+EgTTATTf4WkjwUmSruZ0yagxZWXSbNcQlYJXZ/la7XUjiw4AsegABA4BzVwBeqgAQh4AE/gBbwaj8az8Wa8z1szRjpzCP7A+PwGSsWctw==</latexit><latexit sha1_base64="0NgPebMZc7QIjg6AuQ9oZ1jW+Es=">AAACGnicbVDLSgMxFM3UV62vUZdugkVoEcqkFXRTKLhxWcE+oB2HTCbThmYeJhlLKf0ON/6KGxeKuBM3/o1pO4K2Hri5h3PvTXKPG3MmlWV9GZmV1bX1jexmbmt7Z3fP3D9oyigRhDZIxCPRdrGknIW0oZjitB0LigOX05Y7uJzWW/dUSBaFN2oUUzvAvZD5jGClJcdE9cKwCKuwAntO5bYMhzoK6FSnIuzeJdj7Obm+08Owajlm3ipZM8BlglKSBynqjvnR9SKSBDRUhGMpO8iKlT3GQjHC6STXTSSNMRngHu1oGuKASns8W20CT7TiQT8SOkIFZ+rviTEOpBwFru4MsOrLxdpU/K/WSZR/YY9ZGCeKhmT+kJ9wqCI49Ql6TFCi+EgTTATTf4WkjwUmSruZ0yagxZWXSbNcQlYJXZ/la7XUjiw4AsegABA4BzVwBeqgAQh4AE/gBbwaj8az8Wa8z1szRjpzCP7A+PwGSsWctw==</latexit>

V1,1
<latexit sha1_base64="7EFD9R5nIU3njEkpV2Hx0KMhW0o=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4kLIRQY8FLx4r2A9o15JNs21okl2SrFKW/R9ePCji1f/izX9j2u5BWx8MPN6bYWZemAhurO9/eyura+sbm6Wt8vbO7t5+5eCwZeJUU9aksYh1JySGCa5Y03IrWCfRjMhQsHY4vpn67UemDY/VvZ0kLJBkqHjEKbFOeugxmYyyVt7P8DnO+5WqX/NnQMsEF6QKBRr9yldvENNUMmWpIMZ0sZ/YICPacipYXu6lhiWEjsmQdR1VRDITZLOrc3TqlAGKYu1KWTRTf09kRBozkaHrlMSOzKI3Ff/zuqmNroOMqyS1TNH5oigVyMZoGgEacM2oFRNHCNXc3YroiGhCrQuq7ELAiy8vk9ZFDfs1fHdZrdeLOEpwDCdwBhiuoA630IAmUNDwDK/w5j15L9679zFvXfGKmSP4A+/zBx8Lkj0=</latexit><latexit sha1_base64="7EFD9R5nIU3njEkpV2Hx0KMhW0o=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4kLIRQY8FLx4r2A9o15JNs21okl2SrFKW/R9ePCji1f/izX9j2u5BWx8MPN6bYWZemAhurO9/eyura+sbm6Wt8vbO7t5+5eCwZeJUU9aksYh1JySGCa5Y03IrWCfRjMhQsHY4vpn67UemDY/VvZ0kLJBkqHjEKbFOeugxmYyyVt7P8DnO+5WqX/NnQMsEF6QKBRr9yldvENNUMmWpIMZ0sZ/YICPacipYXu6lhiWEjsmQdR1VRDITZLOrc3TqlAGKYu1KWTRTf09kRBozkaHrlMSOzKI3Ff/zuqmNroOMqyS1TNH5oigVyMZoGgEacM2oFRNHCNXc3YroiGhCrQuq7ELAiy8vk9ZFDfs1fHdZrdeLOEpwDCdwBhiuoA630IAmUNDwDK/w5j15L9679zFvXfGKmSP4A+/zBx8Lkj0=</latexit><latexit sha1_base64="7EFD9R5nIU3njEkpV2Hx0KMhW0o=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4kLIRQY8FLx4r2A9o15JNs21okl2SrFKW/R9ePCji1f/izX9j2u5BWx8MPN6bYWZemAhurO9/eyura+sbm6Wt8vbO7t5+5eCwZeJUU9aksYh1JySGCa5Y03IrWCfRjMhQsHY4vpn67UemDY/VvZ0kLJBkqHjEKbFOeugxmYyyVt7P8DnO+5WqX/NnQMsEF6QKBRr9yldvENNUMmWpIMZ0sZ/YICPacipYXu6lhiWEjsmQdR1VRDITZLOrc3TqlAGKYu1KWTRTf09kRBozkaHrlMSOzKI3Ff/zuqmNroOMqyS1TNH5oigVyMZoGgEacM2oFRNHCNXc3YroiGhCrQuq7ELAiy8vk9ZFDfs1fHdZrdeLOEpwDCdwBhiuoA630IAmUNDwDK/w5j15L9679zFvXfGKmSP4A+/zBx8Lkj0=</latexit><latexit sha1_base64="7EFD9R5nIU3njEkpV2Hx0KMhW0o=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4kLIRQY8FLx4r2A9o15JNs21okl2SrFKW/R9ePCji1f/izX9j2u5BWx8MPN6bYWZemAhurO9/eyura+sbm6Wt8vbO7t5+5eCwZeJUU9aksYh1JySGCa5Y03IrWCfRjMhQsHY4vpn67UemDY/VvZ0kLJBkqHjEKbFOeugxmYyyVt7P8DnO+5WqX/NnQMsEF6QKBRr9yldvENNUMmWpIMZ0sZ/YICPacipYXu6lhiWEjsmQdR1VRDITZLOrc3TqlAGKYu1KWTRTf09kRBozkaHrlMSOzKI3Ff/zuqmNroOMqyS1TNH5oigVyMZoGgEacM2oFRNHCNXc3YroiGhCrQuq7ELAiy8vk9ZFDfs1fHdZrdeLOEpwDCdwBhiuoA630IAmUNDwDK/w5j15L9679zFvXfGKmSP4A+/zBx8Lkj0=</latexit>

Apparent counterexample to “dynamical” distance conjecture



A COUNTER-EXAMPLE, AND HOW TO RESOLVE IT

LCS point ( type           ): P (w) = 3g23w
2(1 + w2) � = 0

<latexit sha1_base64="0NgPebMZc7QIjg6AuQ9oZ1jW+Es=">AAACGnicbVDLSgMxFM3UV62vUZdugkVoEcqkFXRTKLhxWcE+oB2HTCbThmYeJhlLKf0ON/6KGxeKuBM3/o1pO4K2Hri5h3PvTXKPG3MmlWV9GZmV1bX1jexmbmt7Z3fP3D9oyigRhDZIxCPRdrGknIW0oZjitB0LigOX05Y7uJzWW/dUSBaFN2oUUzvAvZD5jGClJcdE9cKwCKuwAntO5bYMhzoK6FSnIuzeJdj7Obm+08Owajlm3ipZM8BlglKSBynqjvnR9SKSBDRUhGMpO8iKlT3GQjHC6STXTSSNMRngHu1oGuKASns8W20CT7TiQT8SOkIFZ+rviTEOpBwFru4MsOrLxdpU/K/WSZR/YY9ZGCeKhmT+kJ9wqCI49Ql6TFCi+EgTTATTf4WkjwUmSruZ0yagxZWXSbNcQlYJXZ/la7XUjiw4AsegABA4BzVwBeqgAQh4AE/gBbwaj8az8Wa8z1szRjpzCP7A+PwGSsWctw==</latexit><latexit sha1_base64="0NgPebMZc7QIjg6AuQ9oZ1jW+Es=">AAACGnicbVDLSgMxFM3UV62vUZdugkVoEcqkFXRTKLhxWcE+oB2HTCbThmYeJhlLKf0ON/6KGxeKuBM3/o1pO4K2Hri5h3PvTXKPG3MmlWV9GZmV1bX1jexmbmt7Z3fP3D9oyigRhDZIxCPRdrGknIW0oZjitB0LigOX05Y7uJzWW/dUSBaFN2oUUzvAvZD5jGClJcdE9cKwCKuwAntO5bYMhzoK6FSnIuzeJdj7Obm+08Owajlm3ipZM8BlglKSBynqjvnR9SKSBDRUhGMpO8iKlT3GQjHC6STXTSSNMRngHu1oGuKASns8W20CT7TiQT8SOkIFZ+rviTEOpBwFru4MsOrLxdpU/K/WSZR/YY9ZGCeKhmT+kJ9wqCI49Ql6TFCi+EgTTATTf4WkjwUmSruZ0yagxZWXSbNcQlYJXZ/la7XUjiw4AsegABA4BzVwBeqgAQh4AE/gBbwaj8az8Wa8z1szRjpzCP7A+PwGSsWctw==</latexit><latexit sha1_base64="0NgPebMZc7QIjg6AuQ9oZ1jW+Es=">AAACGnicbVDLSgMxFM3UV62vUZdugkVoEcqkFXRTKLhxWcE+oB2HTCbThmYeJhlLKf0ON/6KGxeKuBM3/o1pO4K2Hri5h3PvTXKPG3MmlWV9GZmV1bX1jexmbmt7Z3fP3D9oyigRhDZIxCPRdrGknIW0oZjitB0LigOX05Y7uJzWW/dUSBaFN2oUUzvAvZD5jGClJcdE9cKwCKuwAntO5bYMhzoK6FSnIuzeJdj7Obm+08Owajlm3ipZM8BlglKSBynqjvnR9SKSBDRUhGMpO8iKlT3GQjHC6STXTSSNMRngHu1oGuKASns8W20CT7TiQT8SOkIFZ+rviTEOpBwFru4MsOrLxdpU/K/WSZR/YY9ZGCeKhmT+kJ9wqCI49Ql6TFCi+EgTTATTf4WkjwUmSruZ0yagxZWXSbNcQlYJXZ/la7XUjiw4AsegABA4BzVwBeqgAQh4AE/gBbwaj8az8Wa8z1szRjpzCP7A+PwGSsWctw==</latexit><latexit sha1_base64="0NgPebMZc7QIjg6AuQ9oZ1jW+Es=">AAACGnicbVDLSgMxFM3UV62vUZdugkVoEcqkFXRTKLhxWcE+oB2HTCbThmYeJhlLKf0ON/6KGxeKuBM3/o1pO4K2Hri5h3PvTXKPG3MmlWV9GZmV1bX1jexmbmt7Z3fP3D9oyigRhDZIxCPRdrGknIW0oZjitB0LigOX05Y7uJzWW/dUSBaFN2oUUzvAvZD5jGClJcdE9cKwCKuwAntO5bYMhzoK6FSnIuzeJdj7Obm+08Owajlm3ipZM8BlglKSBynqjvnR9SKSBDRUhGMpO8iKlT3GQjHC6STXTSSNMRngHu1oGuKASns8W20CT7TiQT8SOkIFZ+rviTEOpBwFru4MsOrLxdpU/K/WSZR/YY9ZGCeKhmT+kJ9wqCI49Ql6TFCi+EgTTATTf4WkjwUmSruZ0yagxZWXSbNcQlYJXZ/la7XUjiw4AsegABA4BzVwBeqgAQh4AE/gBbwaj8az8Wa8z1szRjpzCP7A+PwGSsWctw==</latexit>

V1,1
<latexit sha1_base64="7EFD9R5nIU3njEkpV2Hx0KMhW0o=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4kLIRQY8FLx4r2A9o15JNs21okl2SrFKW/R9ePCji1f/izX9j2u5BWx8MPN6bYWZemAhurO9/eyura+sbm6Wt8vbO7t5+5eCwZeJUU9aksYh1JySGCa5Y03IrWCfRjMhQsHY4vpn67UemDY/VvZ0kLJBkqHjEKbFOeugxmYyyVt7P8DnO+5WqX/NnQMsEF6QKBRr9yldvENNUMmWpIMZ0sZ/YICPacipYXu6lhiWEjsmQdR1VRDITZLOrc3TqlAGKYu1KWTRTf09kRBozkaHrlMSOzKI3Ff/zuqmNroOMqyS1TNH5oigVyMZoGgEacM2oFRNHCNXc3YroiGhCrQuq7ELAiy8vk9ZFDfs1fHdZrdeLOEpwDCdwBhiuoA630IAmUNDwDK/w5j15L9679zFvXfGKmSP4A+/zBx8Lkj0=</latexit><latexit sha1_base64="7EFD9R5nIU3njEkpV2Hx0KMhW0o=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4kLIRQY8FLx4r2A9o15JNs21okl2SrFKW/R9ePCji1f/izX9j2u5BWx8MPN6bYWZemAhurO9/eyura+sbm6Wt8vbO7t5+5eCwZeJUU9aksYh1JySGCa5Y03IrWCfRjMhQsHY4vpn67UemDY/VvZ0kLJBkqHjEKbFOeugxmYyyVt7P8DnO+5WqX/NnQMsEF6QKBRr9yldvENNUMmWpIMZ0sZ/YICPacipYXu6lhiWEjsmQdR1VRDITZLOrc3TqlAGKYu1KWTRTf09kRBozkaHrlMSOzKI3Ff/zuqmNroOMqyS1TNH5oigVyMZoGgEacM2oFRNHCNXc3YroiGhCrQuq7ELAiy8vk9ZFDfs1fHdZrdeLOEpwDCdwBhiuoA630IAmUNDwDK/w5j15L9679zFvXfGKmSP4A+/zBx8Lkj0=</latexit><latexit sha1_base64="7EFD9R5nIU3njEkpV2Hx0KMhW0o=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4kLIRQY8FLx4r2A9o15JNs21okl2SrFKW/R9ePCji1f/izX9j2u5BWx8MPN6bYWZemAhurO9/eyura+sbm6Wt8vbO7t5+5eCwZeJUU9aksYh1JySGCa5Y03IrWCfRjMhQsHY4vpn67UemDY/VvZ0kLJBkqHjEKbFOeugxmYyyVt7P8DnO+5WqX/NnQMsEF6QKBRr9yldvENNUMmWpIMZ0sZ/YICPacipYXu6lhiWEjsmQdR1VRDITZLOrc3TqlAGKYu1KWTRTf09kRBozkaHrlMSOzKI3Ff/zuqmNroOMqyS1TNH5oigVyMZoGgEacM2oFRNHCNXc3YroiGhCrQuq7ELAiy8vk9ZFDfs1fHdZrdeLOEpwDCdwBhiuoA630IAmUNDwDK/w5j15L9679zFvXfGKmSP4A+/zBx8Lkj0=</latexit><latexit sha1_base64="7EFD9R5nIU3njEkpV2Hx0KMhW0o=">AAAB9XicbVBNSwMxEJ31s9avqkcvwSJ4kLIRQY8FLx4r2A9o15JNs21okl2SrFKW/R9ePCji1f/izX9j2u5BWx8MPN6bYWZemAhurO9/eyura+sbm6Wt8vbO7t5+5eCwZeJUU9aksYh1JySGCa5Y03IrWCfRjMhQsHY4vpn67UemDY/VvZ0kLJBkqHjEKbFOeugxmYyyVt7P8DnO+5WqX/NnQMsEF6QKBRr9yldvENNUMmWpIMZ0sZ/YICPacipYXu6lhiWEjsmQdR1VRDITZLOrc3TqlAGKYu1KWTRTf09kRBozkaHrlMSOzKI3Ff/zuqmNroOMqyS1TNH5oigVyMZoGgEacM2oFRNHCNXc3YroiGhCrQuq7ELAiy8vk9ZFDfs1fHdZrdeLOEpwDCdwBhiuoA630IAmUNDwDK/w5j15L9679zFvXfGKmSP4A+/zBx8Lkj0=</latexit>

Apparent counterexample to “dynamical” distance conjecture

Additional arguments:  
lack of explicit realisation (other singularity types), “physical” decays (as in in reheating)

Way out: subleading corrections

K = � log

✓
2

3
s4 � 4s⇠

◆

<latexit sha1_base64="kvn3uo6U8Cj2x0Nr6AX3g0e1Iq0=">AAACF3icbVDLSgNBEJz1GeNr1aOXwSDEQ8JuDOhFCHgRvEQwD8iuYXYymwyZfTDTK4Ylf+HFX/HiQRGvevNvnCR70MSChqKqm+4uLxZcgWV9G0vLK6tr67mN/ObW9s6uubffVFEiKWvQSESy7RHFBA9ZAzgI1o4lI4EnWMsbXk781j2TikfhLYxi5gakH3KfUwJa6prla3yBS46I+tgRzIei40tC08o4PR2ruyouVbFyHjh2JO8P4KRrFqyyNQVeJHZGCihDvWt+Ob2IJgELgQqiVMe2YnBTIoFTwcZ5J1EsJnRI+qyjaUgCptx0+tcYH2ulh/1I6goBT9XfEykJlBoFnu4MCAzUvDcR//M6CfjnbsrDOAEW0tkiPxEYIjwJCfe4ZBTESBNCJde3YjogOhjQUeZ1CPb8y4ukWSnbVtm+qRZqtSyOHDpER6iIbHSGaugK1VEDUfSIntErejOejBfj3fiYtS4Z2cwB+gPj8weoKp29</latexit><latexit sha1_base64="kvn3uo6U8Cj2x0Nr6AX3g0e1Iq0=">AAACF3icbVDLSgNBEJz1GeNr1aOXwSDEQ8JuDOhFCHgRvEQwD8iuYXYymwyZfTDTK4Ylf+HFX/HiQRGvevNvnCR70MSChqKqm+4uLxZcgWV9G0vLK6tr67mN/ObW9s6uubffVFEiKWvQSESy7RHFBA9ZAzgI1o4lI4EnWMsbXk781j2TikfhLYxi5gakH3KfUwJa6prla3yBS46I+tgRzIei40tC08o4PR2ruyouVbFyHjh2JO8P4KRrFqyyNQVeJHZGCihDvWt+Ob2IJgELgQqiVMe2YnBTIoFTwcZ5J1EsJnRI+qyjaUgCptx0+tcYH2ulh/1I6goBT9XfEykJlBoFnu4MCAzUvDcR//M6CfjnbsrDOAEW0tkiPxEYIjwJCfe4ZBTESBNCJde3YjogOhjQUeZ1CPb8y4ukWSnbVtm+qRZqtSyOHDpER6iIbHSGaugK1VEDUfSIntErejOejBfj3fiYtS4Z2cwB+gPj8weoKp29</latexit><latexit sha1_base64="kvn3uo6U8Cj2x0Nr6AX3g0e1Iq0=">AAACF3icbVDLSgNBEJz1GeNr1aOXwSDEQ8JuDOhFCHgRvEQwD8iuYXYymwyZfTDTK4Ylf+HFX/HiQRGvevNvnCR70MSChqKqm+4uLxZcgWV9G0vLK6tr67mN/ObW9s6uubffVFEiKWvQSESy7RHFBA9ZAzgI1o4lI4EnWMsbXk781j2TikfhLYxi5gakH3KfUwJa6prla3yBS46I+tgRzIei40tC08o4PR2ruyouVbFyHjh2JO8P4KRrFqyyNQVeJHZGCihDvWt+Ob2IJgELgQqiVMe2YnBTIoFTwcZ5J1EsJnRI+qyjaUgCptx0+tcYH2ulh/1I6goBT9XfEykJlBoFnu4MCAzUvDcR//M6CfjnbsrDOAEW0tkiPxEYIjwJCfe4ZBTESBNCJde3YjogOhjQUeZ1CPb8y4ukWSnbVtm+qRZqtSyOHDpER6iIbHSGaugK1VEDUfSIntErejOejBfj3fiYtS4Z2cwB+gPj8weoKp29</latexit><latexit sha1_base64="kvn3uo6U8Cj2x0Nr6AX3g0e1Iq0=">AAACF3icbVDLSgNBEJz1GeNr1aOXwSDEQ8JuDOhFCHgRvEQwD8iuYXYymwyZfTDTK4Ylf+HFX/HiQRGvevNvnCR70MSChqKqm+4uLxZcgWV9G0vLK6tr67mN/ObW9s6uubffVFEiKWvQSESy7RHFBA9ZAzgI1o4lI4EnWMsbXk781j2TikfhLYxi5gakH3KfUwJa6prla3yBS46I+tgRzIei40tC08o4PR2ruyouVbFyHjh2JO8P4KRrFqyyNQVeJHZGCihDvWt+Ob2IJgELgQqiVMe2YnBTIoFTwcZ5J1EsJnRI+qyjaUgCptx0+tcYH2ulh/1I6goBT9XfEykJlBoFnu4MCAzUvDcR//M6CfjnbsrDOAEW0tkiPxEYIjwJCfe4ZBTESBNCJde3YjogOhjQUeZ1CPb8y4ukWSnbVtm+qRZqtSyOHDpER6iIbHSGaugK1VEDUfSIntErejOejBfj3fiYtS4Z2cwB+gPj8weoKp29</latexit>

V (s, a) � 243g33⇠
2

s6
<latexit sha1_base64="dgGcqP1XdYL7LicmmkZ3/coYdII=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0WooCVpi7osuHFZwT6gScNkOmmHTiZhZiKW0K9w46+4caGIW3Hn3zhts9DWAxcO59zLvff4MaNSWda3kVtZXVvfyG8WtrZ3dvfM/YOWjBKBSRNHLBIdH0nCKCdNRRUjnVgQFPqMtP3R9dRv3xMhacTv1DgmbogGnAYUI6UlzzxvleQZOoWOTGJJFITQCQTCaaVWhQOv2qtC54H2KpMUyt7FxDOLVtmaAS4TOyNFkKHhmV9OP8JJSLjCDEnZta1YuSkSimJGJgUnkSRGeIQGpKspRyGRbjp7awJPtNKHQSR0cQVn6u+JFIVSjkNfd4ZIDeWiNxX/87qJCq7clPI4UYTj+aIgYVBFcJoR7FNBsGJjTRAWVN8K8RDpWJROsqBDsBdfXiatStm2yvZtrVivZ3HkwRE4BiVgg0tQBzegAZoAg0fwDF7Bm/FkvBjvxse8NWdkM4fgD4zPHxQBnNE=</latexit><latexit sha1_base64="dgGcqP1XdYL7LicmmkZ3/coYdII=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0WooCVpi7osuHFZwT6gScNkOmmHTiZhZiKW0K9w46+4caGIW3Hn3zhts9DWAxcO59zLvff4MaNSWda3kVtZXVvfyG8WtrZ3dvfM/YOWjBKBSRNHLBIdH0nCKCdNRRUjnVgQFPqMtP3R9dRv3xMhacTv1DgmbogGnAYUI6UlzzxvleQZOoWOTGJJFITQCQTCaaVWhQOv2qtC54H2KpMUyt7FxDOLVtmaAS4TOyNFkKHhmV9OP8JJSLjCDEnZta1YuSkSimJGJgUnkSRGeIQGpKspRyGRbjp7awJPtNKHQSR0cQVn6u+JFIVSjkNfd4ZIDeWiNxX/87qJCq7clPI4UYTj+aIgYVBFcJoR7FNBsGJjTRAWVN8K8RDpWJROsqBDsBdfXiatStm2yvZtrVivZ3HkwRE4BiVgg0tQBzegAZoAg0fwDF7Bm/FkvBjvxse8NWdkM4fgD4zPHxQBnNE=</latexit><latexit sha1_base64="dgGcqP1XdYL7LicmmkZ3/coYdII=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0WooCVpi7osuHFZwT6gScNkOmmHTiZhZiKW0K9w46+4caGIW3Hn3zhts9DWAxcO59zLvff4MaNSWda3kVtZXVvfyG8WtrZ3dvfM/YOWjBKBSRNHLBIdH0nCKCdNRRUjnVgQFPqMtP3R9dRv3xMhacTv1DgmbogGnAYUI6UlzzxvleQZOoWOTGJJFITQCQTCaaVWhQOv2qtC54H2KpMUyt7FxDOLVtmaAS4TOyNFkKHhmV9OP8JJSLjCDEnZta1YuSkSimJGJgUnkSRGeIQGpKspRyGRbjp7awJPtNKHQSR0cQVn6u+JFIVSjkNfd4ZIDeWiNxX/87qJCq7clPI4UYTj+aIgYVBFcJoR7FNBsGJjTRAWVN8K8RDpWJROsqBDsBdfXiatStm2yvZtrVivZ3HkwRE4BiVgg0tQBzegAZoAg0fwDF7Bm/FkvBjvxse8NWdkM4fgD4zPHxQBnNE=</latexit><latexit sha1_base64="dgGcqP1XdYL7LicmmkZ3/coYdII=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0WooCVpi7osuHFZwT6gScNkOmmHTiZhZiKW0K9w46+4caGIW3Hn3zhts9DWAxcO59zLvff4MaNSWda3kVtZXVvfyG8WtrZ3dvfM/YOWjBKBSRNHLBIdH0nCKCdNRRUjnVgQFPqMtP3R9dRv3xMhacTv1DgmbogGnAYUI6UlzzxvleQZOoWOTGJJFITQCQTCaaVWhQOv2qtC54H2KpMUyt7FxDOLVtmaAS4TOyNFkKHhmV9OP8JJSLjCDEnZta1YuSkSimJGJgUnkSRGeIQGpKspRyGRbjp7awJPtNKHQSR0cQVn6u+JFIVSjkNfd4ZIDeWiNxX/87qJCq7clPI4UYTj+aIgYVBFcJoR7FNBsGJjTRAWVN8K8RDpWJROsqBDsBdfXiatStm2yvZtrVivZ3HkwRE4BiVgg0tQBzegAZoAg0fwDF7Bm/FkvBjvxse8NWdkM4fgD4zPHxQBnNE=</latexit>



COMMENTS ON PHENO
Many caveats for realistic scenarios: 

Kahler + spectator moduli, moduli stabilisation…

V = eKKIJ̄DIWDJ̄W̄
<latexit sha1_base64="vIt9X7Z3CgHU6/v4Hw4PQunQbZ4=">AAACFnicbZBPS8MwGMZT/875r+rRS3AIXhytCHoRBnpw7jLBrYOtK2mWbmFpWpJUGKWfwotfxYsHRbyKN7+NWTdEN19I+PE870vyPn7MqFSW9WUsLC4tr6wW1orrG5tb2+bOblNGicCkgSMWiZaPJGGUk4aiipFWLAgKfUYcf3g59p17IiSN+J0axcQNUZ/TgGKktOSZx80L0q3BWjetwo6PRHqTZfDKq0JH3+mPkoOTeWbJKlt5wXmwp1AC06p75menF+EkJFxhhqRs21as3BQJRTEjWbGTSBIjPER90tbIUUikm+ZrZfBQKz0YREIfrmCu/p5IUSjlKPR1Z4jUQM56Y/E/r52o4NxNKY8TRTiePBQkDKoIjjOCPSoIVmykAWFB9V8hHiCBsNJJFnUI9uzK89A8KdtW2b49LVUq0zgKYB8cgCNggzNQAdegDhoAgwfwBF7Aq/FoPBtvxvukdcGYzuyBP2V8fAMY3Z4a</latexit><latexit sha1_base64="vIt9X7Z3CgHU6/v4Hw4PQunQbZ4=">AAACFnicbZBPS8MwGMZT/875r+rRS3AIXhytCHoRBnpw7jLBrYOtK2mWbmFpWpJUGKWfwotfxYsHRbyKN7+NWTdEN19I+PE870vyPn7MqFSW9WUsLC4tr6wW1orrG5tb2+bOblNGicCkgSMWiZaPJGGUk4aiipFWLAgKfUYcf3g59p17IiSN+J0axcQNUZ/TgGKktOSZx80L0q3BWjetwo6PRHqTZfDKq0JH3+mPkoOTeWbJKlt5wXmwp1AC06p75menF+EkJFxhhqRs21as3BQJRTEjWbGTSBIjPER90tbIUUikm+ZrZfBQKz0YREIfrmCu/p5IUSjlKPR1Z4jUQM56Y/E/r52o4NxNKY8TRTiePBQkDKoIjjOCPSoIVmykAWFB9V8hHiCBsNJJFnUI9uzK89A8KdtW2b49LVUq0zgKYB8cgCNggzNQAdegDhoAgwfwBF7Aq/FoPBtvxvukdcGYzuyBP2V8fAMY3Z4a</latexit><latexit sha1_base64="vIt9X7Z3CgHU6/v4Hw4PQunQbZ4=">AAACFnicbZBPS8MwGMZT/875r+rRS3AIXhytCHoRBnpw7jLBrYOtK2mWbmFpWpJUGKWfwotfxYsHRbyKN7+NWTdEN19I+PE870vyPn7MqFSW9WUsLC4tr6wW1orrG5tb2+bOblNGicCkgSMWiZaPJGGUk4aiipFWLAgKfUYcf3g59p17IiSN+J0axcQNUZ/TgGKktOSZx80L0q3BWjetwo6PRHqTZfDKq0JH3+mPkoOTeWbJKlt5wXmwp1AC06p75menF+EkJFxhhqRs21as3BQJRTEjWbGTSBIjPER90tbIUUikm+ZrZfBQKz0YREIfrmCu/p5IUSjlKPR1Z4jUQM56Y/E/r52o4NxNKY8TRTiePBQkDKoIjjOCPSoIVmykAWFB9V8hHiCBsNJJFnUI9uzK89A8KdtW2b49LVUq0zgKYB8cgCNggzNQAdegDhoAgwfwBF7Aq/FoPBtvxvukdcGYzuyBP2V8fAMY3Z4a</latexit><latexit sha1_base64="vIt9X7Z3CgHU6/v4Hw4PQunQbZ4=">AAACFnicbZBPS8MwGMZT/875r+rRS3AIXhytCHoRBnpw7jLBrYOtK2mWbmFpWpJUGKWfwotfxYsHRbyKN7+NWTdEN19I+PE870vyPn7MqFSW9WUsLC4tr6wW1orrG5tb2+bOblNGicCkgSMWiZaPJGGUk4aiipFWLAgKfUYcf3g59p17IiSN+J0axcQNUZ/TgGKktOSZx80L0q3BWjetwo6PRHqTZfDKq0JH3+mPkoOTeWbJKlt5wXmwp1AC06p75menF+EkJFxhhqRs21as3BQJRTEjWbGTSBIjPER90tbIUUikm+ZrZfBQKz0YREIfrmCu/p5IUSjlKPR1Z4jUQM56Y/E/r52o4NxNKY8TRTiePBQkDKoIjjOCPSoIVmykAWFB9V8hHiCBsNJJFnUI9uzK89A8KdtW2b49LVUq0zgKYB8cgCNggzNQAdegDhoAgwfwBF7Aq/FoPBtvxvukdcGYzuyBP2V8fAMY3Z4a</latexit>

V =
Ṽ

V3
<latexit sha1_base64="LIkOpkqolir25+SYqaBGi0lG8i8="></latexit><latexit sha1_base64="LIkOpkqolir25+SYqaBGi0lG8i8="></latexit><latexit sha1_base64="LIkOpkqolir25+SYqaBGi0lG8i8="></latexit><latexit sha1_base64="LIkOpkqolir25+SYqaBGi0lG8i8="></latexit> Runaway!



COMMENTS ON PHENO
Many caveats for realistic scenarios: 

Kahler + spectator moduli, moduli stabilisation…

V = eKKIJ̄DIWDJ̄W̄
<latexit sha1_base64="vIt9X7Z3CgHU6/v4Hw4PQunQbZ4=">AAACFnicbZBPS8MwGMZT/875r+rRS3AIXhytCHoRBnpw7jLBrYOtK2mWbmFpWpJUGKWfwotfxYsHRbyKN7+NWTdEN19I+PE870vyPn7MqFSW9WUsLC4tr6wW1orrG5tb2+bOblNGicCkgSMWiZaPJGGUk4aiipFWLAgKfUYcf3g59p17IiSN+J0axcQNUZ/TgGKktOSZx80L0q3BWjetwo6PRHqTZfDKq0JH3+mPkoOTeWbJKlt5wXmwp1AC06p75menF+EkJFxhhqRs21as3BQJRTEjWbGTSBIjPER90tbIUUikm+ZrZfBQKz0YREIfrmCu/p5IUSjlKPR1Z4jUQM56Y/E/r52o4NxNKY8TRTiePBQkDKoIjjOCPSoIVmykAWFB9V8hHiCBsNJJFnUI9uzK89A8KdtW2b49LVUq0zgKYB8cgCNggzNQAdegDhoAgwfwBF7Aq/FoPBtvxvukdcGYzuyBP2V8fAMY3Z4a</latexit><latexit sha1_base64="vIt9X7Z3CgHU6/v4Hw4PQunQbZ4=">AAACFnicbZBPS8MwGMZT/875r+rRS3AIXhytCHoRBnpw7jLBrYOtK2mWbmFpWpJUGKWfwotfxYsHRbyKN7+NWTdEN19I+PE870vyPn7MqFSW9WUsLC4tr6wW1orrG5tb2+bOblNGicCkgSMWiZaPJGGUk4aiipFWLAgKfUYcf3g59p17IiSN+J0axcQNUZ/TgGKktOSZx80L0q3BWjetwo6PRHqTZfDKq0JH3+mPkoOTeWbJKlt5wXmwp1AC06p75menF+EkJFxhhqRs21as3BQJRTEjWbGTSBIjPER90tbIUUikm+ZrZfBQKz0YREIfrmCu/p5IUSjlKPR1Z4jUQM56Y/E/r52o4NxNKY8TRTiePBQkDKoIjjOCPSoIVmykAWFB9V8hHiCBsNJJFnUI9uzK89A8KdtW2b49LVUq0zgKYB8cgCNggzNQAdegDhoAgwfwBF7Aq/FoPBtvxvukdcGYzuyBP2V8fAMY3Z4a</latexit><latexit sha1_base64="vIt9X7Z3CgHU6/v4Hw4PQunQbZ4=">AAACFnicbZBPS8MwGMZT/875r+rRS3AIXhytCHoRBnpw7jLBrYOtK2mWbmFpWpJUGKWfwotfxYsHRbyKN7+NWTdEN19I+PE870vyPn7MqFSW9WUsLC4tr6wW1orrG5tb2+bOblNGicCkgSMWiZaPJGGUk4aiipFWLAgKfUYcf3g59p17IiSN+J0axcQNUZ/TgGKktOSZx80L0q3BWjetwo6PRHqTZfDKq0JH3+mPkoOTeWbJKlt5wXmwp1AC06p75menF+EkJFxhhqRs21as3BQJRTEjWbGTSBIjPER90tbIUUikm+ZrZfBQKz0YREIfrmCu/p5IUSjlKPR1Z4jUQM56Y/E/r52o4NxNKY8TRTiePBQkDKoIjjOCPSoIVmykAWFB9V8hHiCBsNJJFnUI9uzK89A8KdtW2b49LVUq0zgKYB8cgCNggzNQAdegDhoAgwfwBF7Aq/FoPBtvxvukdcGYzuyBP2V8fAMY3Z4a</latexit><latexit sha1_base64="vIt9X7Z3CgHU6/v4Hw4PQunQbZ4=">AAACFnicbZBPS8MwGMZT/875r+rRS3AIXhytCHoRBnpw7jLBrYOtK2mWbmFpWpJUGKWfwotfxYsHRbyKN7+NWTdEN19I+PE870vyPn7MqFSW9WUsLC4tr6wW1orrG5tb2+bOblNGicCkgSMWiZaPJGGUk4aiipFWLAgKfUYcf3g59p17IiSN+J0axcQNUZ/TgGKktOSZx80L0q3BWjetwo6PRHqTZfDKq0JH3+mPkoOTeWbJKlt5wXmwp1AC06p75menF+EkJFxhhqRs21as3BQJRTEjWbGTSBIjPER90tbIUUikm+ZrZfBQKz0YREIfrmCu/p5IUSjlKPR1Z4jUQM56Y/E/r52o4NxNKY8TRTiePBQkDKoIjjOCPSoIVmykAWFB9V8hHiCBsNJJFnUI9uzK89A8KdtW2b49LVUq0zgKYB8cgCNggzNQAdegDhoAgwfwBF7Aq/FoPBtvxvukdcGYzuyBP2V8fAMY3Z4a</latexit>

V =
Ṽ

V3
<latexit sha1_base64="LIkOpkqolir25+SYqaBGi0lG8i8="></latexit><latexit sha1_base64="LIkOpkqolir25+SYqaBGi0lG8i8="></latexit><latexit sha1_base64="LIkOpkqolir25+SYqaBGi0lG8i8="></latexit><latexit sha1_base64="LIkOpkqolir25+SYqaBGi0lG8i8="></latexit> Runaway!

Peculiar case: � = 0
<latexit sha1_base64="H0fTUKJfRO3yV0R/CObGcn2/+to=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6EYouHFZwT6wDWUymbRDJ5MwcyOU0L9w40IRt/6NO//GaZuFth4YOJxzLnPvCVIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmvEWS2SiuwE1XArFWyhQ8m6qOY0DyTvB+Hbmd564NiJRDzhJuR/ToRKRYBSt9NiXNhpScuMOqjW37s5BVolXkBoUaA6qX/0wYVnMFTJJjel5bop+TjUKJvm00s8MTykb0yHvWapozI2fzzeekjOrhCRKtH0KyVz9PZHT2JhJHNhkTHFklr2Z+J/XyzC69nOh0gy5YouPokwSTMjsfBIKzRnKiSWUaWF3JWxENWVoS6rYErzlk1dJ+6LuuXXv/rLWaBR1lOEETuEcPLiCBtxBE1rAQMEzvMKbY5wX5935WERLTjFzDH/gfP4AiXiQJg==</latexit><latexit sha1_base64="H0fTUKJfRO3yV0R/CObGcn2/+to=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6EYouHFZwT6wDWUymbRDJ5MwcyOU0L9w40IRt/6NO//GaZuFth4YOJxzLnPvCVIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmvEWS2SiuwE1XArFWyhQ8m6qOY0DyTvB+Hbmd564NiJRDzhJuR/ToRKRYBSt9NiXNhpScuMOqjW37s5BVolXkBoUaA6qX/0wYVnMFTJJjel5bop+TjUKJvm00s8MTykb0yHvWapozI2fzzeekjOrhCRKtH0KyVz9PZHT2JhJHNhkTHFklr2Z+J/XyzC69nOh0gy5YouPokwSTMjsfBIKzRnKiSWUaWF3JWxENWVoS6rYErzlk1dJ+6LuuXXv/rLWaBR1lOEETuEcPLiCBtxBE1rAQMEzvMKbY5wX5935WERLTjFzDH/gfP4AiXiQJg==</latexit><latexit sha1_base64="H0fTUKJfRO3yV0R/CObGcn2/+to=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6EYouHFZwT6wDWUymbRDJ5MwcyOU0L9w40IRt/6NO//GaZuFth4YOJxzLnPvCVIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmvEWS2SiuwE1XArFWyhQ8m6qOY0DyTvB+Hbmd564NiJRDzhJuR/ToRKRYBSt9NiXNhpScuMOqjW37s5BVolXkBoUaA6qX/0wYVnMFTJJjel5bop+TjUKJvm00s8MTykb0yHvWapozI2fzzeekjOrhCRKtH0KyVz9PZHT2JhJHNhkTHFklr2Z+J/XyzC69nOh0gy5YouPokwSTMjsfBIKzRnKiSWUaWF3JWxENWVoS6rYErzlk1dJ+6LuuXXv/rLWaBR1lOEETuEcPLiCBtxBE1rAQMEzvMKbY5wX5935WERLTjFzDH/gfP4AiXiQJg==</latexit><latexit sha1_base64="H0fTUKJfRO3yV0R/CObGcn2/+to=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6EYouHFZwT6wDWUymbRDJ5MwcyOU0L9w40IRt/6NO//GaZuFth4YOJxzLnPvCVIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmvEWS2SiuwE1XArFWyhQ8m6qOY0DyTvB+Hbmd564NiJRDzhJuR/ToRKRYBSt9NiXNhpScuMOqjW37s5BVolXkBoUaA6qX/0wYVnMFTJJjel5bop+TjUKJvm00s8MTykb0yHvWapozI2fzzeekjOrhCRKtH0KyVz9PZHT2JhJHNhkTHFklr2Z+J/XyzC69nOh0gy5YouPokwSTMjsfBIKzRnKiSWUaWF3JWxENWVoS6rYErzlk1dJ+6LuuXXv/rLWaBR1lOEETuEcPLiCBtxBE1rAQMEzvMKbY5wX5935WERLTjFzDH/gfP4AiXiQJg==</latexit>

Modulus “fixed” along runaway, thanks to axion + Hubble friction 

See also [Tonioni ’24]E.g. V =
a2

s2
<latexit sha1_base64="TEHka7RRPJBcQUrD/ZZG/7tbtmw=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgasiMHW0XQsGNywr2Ae1YMmmmDc08SDJiGeZX3LhQxK0/4s6/MX0IKnrgXg7n3Etujp9wJhVCH0ZhZXVtfaO4Wdra3tndM/fLbRmngtAWiXksuj6WlLOIthRTnHYTQXHoc9rxJ5czv3NHhWRxdKOmCfVCPIpYwAhWWhqY5fYF7AcCkwzfOnkmdRuYFWTV66hq1yGyXISc2pkm6NSpuS60LTRHBSzRHJjv/WFM0pBGinAsZc9GifIyLBQjnOalfippgskEj2hP0wiHVHrZ/PYcHmtlCINY6IoUnKvfNzIcSjkNfT0ZYjWWv72Z+JfXS1VQ8zIWJamiEVk8FKQcqhjOgoBDJihRfKoJJoLpWyEZY52E0nGVdAhfP4X/k7Zj2ciyr6uVhruMowgOwRE4ATY4Bw1wBZqgBQi4Bw/gCTwbufFovBivi9GCsdw5AD9gvH0CrSaULQ==</latexit><latexit sha1_base64="TEHka7RRPJBcQUrD/ZZG/7tbtmw=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgasiMHW0XQsGNywr2Ae1YMmmmDc08SDJiGeZX3LhQxK0/4s6/MX0IKnrgXg7n3Etujp9wJhVCH0ZhZXVtfaO4Wdra3tndM/fLbRmngtAWiXksuj6WlLOIthRTnHYTQXHoc9rxJ5czv3NHhWRxdKOmCfVCPIpYwAhWWhqY5fYF7AcCkwzfOnkmdRuYFWTV66hq1yGyXISc2pkm6NSpuS60LTRHBSzRHJjv/WFM0pBGinAsZc9GifIyLBQjnOalfippgskEj2hP0wiHVHrZ/PYcHmtlCINY6IoUnKvfNzIcSjkNfT0ZYjWWv72Z+JfXS1VQ8zIWJamiEVk8FKQcqhjOgoBDJihRfKoJJoLpWyEZY52E0nGVdAhfP4X/k7Zj2ciyr6uVhruMowgOwRE4ATY4Bw1wBZqgBQi4Bw/gCTwbufFovBivi9GCsdw5AD9gvH0CrSaULQ==</latexit><latexit sha1_base64="TEHka7RRPJBcQUrD/ZZG/7tbtmw=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgasiMHW0XQsGNywr2Ae1YMmmmDc08SDJiGeZX3LhQxK0/4s6/MX0IKnrgXg7n3Etujp9wJhVCH0ZhZXVtfaO4Wdra3tndM/fLbRmngtAWiXksuj6WlLOIthRTnHYTQXHoc9rxJ5czv3NHhWRxdKOmCfVCPIpYwAhWWhqY5fYF7AcCkwzfOnkmdRuYFWTV66hq1yGyXISc2pkm6NSpuS60LTRHBSzRHJjv/WFM0pBGinAsZc9GifIyLBQjnOalfippgskEj2hP0wiHVHrZ/PYcHmtlCINY6IoUnKvfNzIcSjkNfT0ZYjWWv72Z+JfXS1VQ8zIWJamiEVk8FKQcqhjOgoBDJihRfKoJJoLpWyEZY52E0nGVdAhfP4X/k7Zj2ciyr6uVhruMowgOwRE4ATY4Bw1wBZqgBQi4Bw/gCTwbufFovBivi9GCsdw5AD9gvH0CrSaULQ==</latexit><latexit sha1_base64="TEHka7RRPJBcQUrD/ZZG/7tbtmw=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgasiMHW0XQsGNywr2Ae1YMmmmDc08SDJiGeZX3LhQxK0/4s6/MX0IKnrgXg7n3Etujp9wJhVCH0ZhZXVtfaO4Wdra3tndM/fLbRmngtAWiXksuj6WlLOIthRTnHYTQXHoc9rxJ5czv3NHhWRxdKOmCfVCPIpYwAhWWhqY5fYF7AcCkwzfOnkmdRuYFWTV66hq1yGyXISc2pkm6NSpuS60LTRHBSzRHJjv/WFM0pBGinAsZc9GifIyLBQjnOalfippgskEj2hP0wiHVHrZ/PYcHmtlCINY6IoUnKvfNzIcSjkNfT0ZYjWWv72Z+JfXS1VQ8zIWJamiEVk8FKQcqhjOgoBDJihRfKoJJoLpWyEZY52E0nGVdAhfP4X/k7Zj2ciyr6uVhruMowgOwRE4ATY4Bw1wBZqgBQi4Bw/gCTwbufFovBivi9GCsdw5AD9gvH0CrSaULQ==</latexit>



COMMENTS ON PHENO
Many caveats for realistic scenarios: 

Kahler + spectator moduli, moduli stabilisation…

General lessons?

Often set to zero, but can have qualitative effects on the dynamics

SDC for traversed distance Hard to realise axion monodromy inflation close to boundary

Don’t forget the axions!

Dynamical system techniques can be powerful !

V = eKKIJ̄DIWDJ̄W̄
<latexit sha1_base64="vIt9X7Z3CgHU6/v4Hw4PQunQbZ4=">AAACFnicbZBPS8MwGMZT/875r+rRS3AIXhytCHoRBnpw7jLBrYOtK2mWbmFpWpJUGKWfwotfxYsHRbyKN7+NWTdEN19I+PE870vyPn7MqFSW9WUsLC4tr6wW1orrG5tb2+bOblNGicCkgSMWiZaPJGGUk4aiipFWLAgKfUYcf3g59p17IiSN+J0axcQNUZ/TgGKktOSZx80L0q3BWjetwo6PRHqTZfDKq0JH3+mPkoOTeWbJKlt5wXmwp1AC06p75menF+EkJFxhhqRs21as3BQJRTEjWbGTSBIjPER90tbIUUikm+ZrZfBQKz0YREIfrmCu/p5IUSjlKPR1Z4jUQM56Y/E/r52o4NxNKY8TRTiePBQkDKoIjjOCPSoIVmykAWFB9V8hHiCBsNJJFnUI9uzK89A8KdtW2b49LVUq0zgKYB8cgCNggzNQAdegDhoAgwfwBF7Aq/FoPBtvxvukdcGYzuyBP2V8fAMY3Z4a</latexit><latexit sha1_base64="vIt9X7Z3CgHU6/v4Hw4PQunQbZ4=">AAACFnicbZBPS8MwGMZT/875r+rRS3AIXhytCHoRBnpw7jLBrYOtK2mWbmFpWpJUGKWfwotfxYsHRbyKN7+NWTdEN19I+PE870vyPn7MqFSW9WUsLC4tr6wW1orrG5tb2+bOblNGicCkgSMWiZaPJGGUk4aiipFWLAgKfUYcf3g59p17IiSN+J0axcQNUZ/TgGKktOSZx80L0q3BWjetwo6PRHqTZfDKq0JH3+mPkoOTeWbJKlt5wXmwp1AC06p75menF+EkJFxhhqRs21as3BQJRTEjWbGTSBIjPER90tbIUUikm+ZrZfBQKz0YREIfrmCu/p5IUSjlKPR1Z4jUQM56Y/E/r52o4NxNKY8TRTiePBQkDKoIjjOCPSoIVmykAWFB9V8hHiCBsNJJFnUI9uzK89A8KdtW2b49LVUq0zgKYB8cgCNggzNQAdegDhoAgwfwBF7Aq/FoPBtvxvukdcGYzuyBP2V8fAMY3Z4a</latexit><latexit sha1_base64="vIt9X7Z3CgHU6/v4Hw4PQunQbZ4=">AAACFnicbZBPS8MwGMZT/875r+rRS3AIXhytCHoRBnpw7jLBrYOtK2mWbmFpWpJUGKWfwotfxYsHRbyKN7+NWTdEN19I+PE870vyPn7MqFSW9WUsLC4tr6wW1orrG5tb2+bOblNGicCkgSMWiZaPJGGUk4aiipFWLAgKfUYcf3g59p17IiSN+J0axcQNUZ/TgGKktOSZx80L0q3BWjetwo6PRHqTZfDKq0JH3+mPkoOTeWbJKlt5wXmwp1AC06p75menF+EkJFxhhqRs21as3BQJRTEjWbGTSBIjPER90tbIUUikm+ZrZfBQKz0YREIfrmCu/p5IUSjlKPR1Z4jUQM56Y/E/r52o4NxNKY8TRTiePBQkDKoIjjOCPSoIVmykAWFB9V8hHiCBsNJJFnUI9uzK89A8KdtW2b49LVUq0zgKYB8cgCNggzNQAdegDhoAgwfwBF7Aq/FoPBtvxvukdcGYzuyBP2V8fAMY3Z4a</latexit><latexit sha1_base64="vIt9X7Z3CgHU6/v4Hw4PQunQbZ4=">AAACFnicbZBPS8MwGMZT/875r+rRS3AIXhytCHoRBnpw7jLBrYOtK2mWbmFpWpJUGKWfwotfxYsHRbyKN7+NWTdEN19I+PE870vyPn7MqFSW9WUsLC4tr6wW1orrG5tb2+bOblNGicCkgSMWiZaPJGGUk4aiipFWLAgKfUYcf3g59p17IiSN+J0axcQNUZ/TgGKktOSZx80L0q3BWjetwo6PRHqTZfDKq0JH3+mPkoOTeWbJKlt5wXmwp1AC06p75menF+EkJFxhhqRs21as3BQJRTEjWbGTSBIjPER90tbIUUikm+ZrZfBQKz0YREIfrmCu/p5IUSjlKPR1Z4jUQM56Y/E/r52o4NxNKY8TRTiePBQkDKoIjjOCPSoIVmykAWFB9V8hHiCBsNJJFnUI9uzK89A8KdtW2b49LVUq0zgKYB8cgCNggzNQAdegDhoAgwfwBF7Aq/FoPBtvxvukdcGYzuyBP2V8fAMY3Z4a</latexit>

V =
Ṽ

V3
<latexit sha1_base64="LIkOpkqolir25+SYqaBGi0lG8i8="></latexit><latexit sha1_base64="LIkOpkqolir25+SYqaBGi0lG8i8="></latexit><latexit sha1_base64="LIkOpkqolir25+SYqaBGi0lG8i8="></latexit><latexit sha1_base64="LIkOpkqolir25+SYqaBGi0lG8i8="></latexit> Runaway!

Peculiar case: � = 0
<latexit sha1_base64="H0fTUKJfRO3yV0R/CObGcn2/+to=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6EYouHFZwT6wDWUymbRDJ5MwcyOU0L9w40IRt/6NO//GaZuFth4YOJxzLnPvCVIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmvEWS2SiuwE1XArFWyhQ8m6qOY0DyTvB+Hbmd564NiJRDzhJuR/ToRKRYBSt9NiXNhpScuMOqjW37s5BVolXkBoUaA6qX/0wYVnMFTJJjel5bop+TjUKJvm00s8MTykb0yHvWapozI2fzzeekjOrhCRKtH0KyVz9PZHT2JhJHNhkTHFklr2Z+J/XyzC69nOh0gy5YouPokwSTMjsfBIKzRnKiSWUaWF3JWxENWVoS6rYErzlk1dJ+6LuuXXv/rLWaBR1lOEETuEcPLiCBtxBE1rAQMEzvMKbY5wX5935WERLTjFzDH/gfP4AiXiQJg==</latexit><latexit sha1_base64="H0fTUKJfRO3yV0R/CObGcn2/+to=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6EYouHFZwT6wDWUymbRDJ5MwcyOU0L9w40IRt/6NO//GaZuFth4YOJxzLnPvCVIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmvEWS2SiuwE1XArFWyhQ8m6qOY0DyTvB+Hbmd564NiJRDzhJuR/ToRKRYBSt9NiXNhpScuMOqjW37s5BVolXkBoUaA6qX/0wYVnMFTJJjel5bop+TjUKJvm00s8MTykb0yHvWapozI2fzzeekjOrhCRKtH0KyVz9PZHT2JhJHNhkTHFklr2Z+J/XyzC69nOh0gy5YouPokwSTMjsfBIKzRnKiSWUaWF3JWxENWVoS6rYErzlk1dJ+6LuuXXv/rLWaBR1lOEETuEcPLiCBtxBE1rAQMEzvMKbY5wX5935WERLTjFzDH/gfP4AiXiQJg==</latexit><latexit sha1_base64="H0fTUKJfRO3yV0R/CObGcn2/+to=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6EYouHFZwT6wDWUymbRDJ5MwcyOU0L9w40IRt/6NO//GaZuFth4YOJxzLnPvCVIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmvEWS2SiuwE1XArFWyhQ8m6qOY0DyTvB+Hbmd564NiJRDzhJuR/ToRKRYBSt9NiXNhpScuMOqjW37s5BVolXkBoUaA6qX/0wYVnMFTJJjel5bop+TjUKJvm00s8MTykb0yHvWapozI2fzzeekjOrhCRKtH0KyVz9PZHT2JhJHNhkTHFklr2Z+J/XyzC69nOh0gy5YouPokwSTMjsfBIKzRnKiSWUaWF3JWxENWVoS6rYErzlk1dJ+6LuuXXv/rLWaBR1lOEETuEcPLiCBtxBE1rAQMEzvMKbY5wX5935WERLTjFzDH/gfP4AiXiQJg==</latexit><latexit sha1_base64="H0fTUKJfRO3yV0R/CObGcn2/+to=">AAAB8XicbVDLSsNAFL2pr1pfVZduBovgqiQi6EYouHFZwT6wDWUymbRDJ5MwcyOU0L9w40IRt/6NO//GaZuFth4YOJxzLnPvCVIpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmvEWS2SiuwE1XArFWyhQ8m6qOY0DyTvB+Hbmd564NiJRDzhJuR/ToRKRYBSt9NiXNhpScuMOqjW37s5BVolXkBoUaA6qX/0wYVnMFTJJjel5bop+TjUKJvm00s8MTykb0yHvWapozI2fzzeekjOrhCRKtH0KyVz9PZHT2JhJHNhkTHFklr2Z+J/XyzC69nOh0gy5YouPokwSTMjsfBIKzRnKiSWUaWF3JWxENWVoS6rYErzlk1dJ+6LuuXXv/rLWaBR1lOEETuEcPLiCBtxBE1rAQMEzvMKbY5wX5935WERLTjFzDH/gfP4AiXiQJg==</latexit>

Modulus “fixed” along runaway, thanks to axion + Hubble friction 

See also [Tonioni ’24]E.g. V =
a2

s2
<latexit sha1_base64="TEHka7RRPJBcQUrD/ZZG/7tbtmw=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgasiMHW0XQsGNywr2Ae1YMmmmDc08SDJiGeZX3LhQxK0/4s6/MX0IKnrgXg7n3Etujp9wJhVCH0ZhZXVtfaO4Wdra3tndM/fLbRmngtAWiXksuj6WlLOIthRTnHYTQXHoc9rxJ5czv3NHhWRxdKOmCfVCPIpYwAhWWhqY5fYF7AcCkwzfOnkmdRuYFWTV66hq1yGyXISc2pkm6NSpuS60LTRHBSzRHJjv/WFM0pBGinAsZc9GifIyLBQjnOalfippgskEj2hP0wiHVHrZ/PYcHmtlCINY6IoUnKvfNzIcSjkNfT0ZYjWWv72Z+JfXS1VQ8zIWJamiEVk8FKQcqhjOgoBDJihRfKoJJoLpWyEZY52E0nGVdAhfP4X/k7Zj2ciyr6uVhruMowgOwRE4ATY4Bw1wBZqgBQi4Bw/gCTwbufFovBivi9GCsdw5AD9gvH0CrSaULQ==</latexit><latexit sha1_base64="TEHka7RRPJBcQUrD/ZZG/7tbtmw=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgasiMHW0XQsGNywr2Ae1YMmmmDc08SDJiGeZX3LhQxK0/4s6/MX0IKnrgXg7n3Etujp9wJhVCH0ZhZXVtfaO4Wdra3tndM/fLbRmngtAWiXksuj6WlLOIthRTnHYTQXHoc9rxJ5czv3NHhWRxdKOmCfVCPIpYwAhWWhqY5fYF7AcCkwzfOnkmdRuYFWTV66hq1yGyXISc2pkm6NSpuS60LTRHBSzRHJjv/WFM0pBGinAsZc9GifIyLBQjnOalfippgskEj2hP0wiHVHrZ/PYcHmtlCINY6IoUnKvfNzIcSjkNfT0ZYjWWv72Z+JfXS1VQ8zIWJamiEVk8FKQcqhjOgoBDJihRfKoJJoLpWyEZY52E0nGVdAhfP4X/k7Zj2ciyr6uVhruMowgOwRE4ATY4Bw1wBZqgBQi4Bw/gCTwbufFovBivi9GCsdw5AD9gvH0CrSaULQ==</latexit><latexit sha1_base64="TEHka7RRPJBcQUrD/ZZG/7tbtmw=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgasiMHW0XQsGNywr2Ae1YMmmmDc08SDJiGeZX3LhQxK0/4s6/MX0IKnrgXg7n3Etujp9wJhVCH0ZhZXVtfaO4Wdra3tndM/fLbRmngtAWiXksuj6WlLOIthRTnHYTQXHoc9rxJ5czv3NHhWRxdKOmCfVCPIpYwAhWWhqY5fYF7AcCkwzfOnkmdRuYFWTV66hq1yGyXISc2pkm6NSpuS60LTRHBSzRHJjv/WFM0pBGinAsZc9GifIyLBQjnOalfippgskEj2hP0wiHVHrZ/PYcHmtlCINY6IoUnKvfNzIcSjkNfT0ZYjWWv72Z+JfXS1VQ8zIWJamiEVk8FKQcqhjOgoBDJihRfKoJJoLpWyEZY52E0nGVdAhfP4X/k7Zj2ciyr6uVhruMowgOwRE4ATY4Bw1wBZqgBQi4Bw/gCTwbufFovBivi9GCsdw5AD9gvH0CrSaULQ==</latexit><latexit sha1_base64="TEHka7RRPJBcQUrD/ZZG/7tbtmw=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgasiMHW0XQsGNywr2Ae1YMmmmDc08SDJiGeZX3LhQxK0/4s6/MX0IKnrgXg7n3Etujp9wJhVCH0ZhZXVtfaO4Wdra3tndM/fLbRmngtAWiXksuj6WlLOIthRTnHYTQXHoc9rxJ5czv3NHhWRxdKOmCfVCPIpYwAhWWhqY5fYF7AcCkwzfOnkmdRuYFWTV66hq1yGyXISc2pkm6NSpuS60LTRHBSzRHJjv/WFM0pBGinAsZc9GifIyLBQjnOalfippgskEj2hP0wiHVHrZ/PYcHmtlCINY6IoUnKvfNzIcSjkNfT0ZYjWWv72Z+JfXS1VQ8zIWJamiEVk8FKQcqhjOgoBDJihRfKoJJoLpWyEZY52E0nGVdAhfP4X/k7Zj2ciyr6uVhruMowgOwRE4ATY4Bw1wBZqgBQi4Bw/gCTwbufFovBivi9GCsdw5AD9gvH0CrSaULQ==</latexit>

See also [Lanza, Westphal ’24]



OUTLOOK

Cosmology of 1-modulus asymptotic limits

Dynamical version of SDC

d(P,Q) ! �(P,Q)
<latexit sha1_base64="xIiKDeEvhNzWoAsHBa6fqQl6vrM=">AAACD3icbVA9SwNBEN3z2/h1ammzGBQFCXciaBnQwjKCSYRcCHubuWRxb/fYnVNCyD+w8a/YWChia2vnv3HzUWj0wcDjvRlm5sWZFBaD4MubmZ2bX1hcWi6srK6tb/ibWzWrc8OhyrXU5iZmFqRQUEWBEm4yAyyNJdTj2/OhX78DY4VW19jLoJmyjhKJ4Ayd1PL32weVo6tDGkmtOhISNKLTRWaMvqfRBUhkI7/lF4NSMAL9S8IJKZIJKi3/M2prnqegkEtmbSMMMmz2mUHBJQwKUW4hY/yWdaDhqGIp2GZ/9M+A7jmlTRNtXCmkI/XnRJ+l1vbS2HWmDLt22huK/3mNHJOzZl+oLEdQfLwoySVFTYfh0LYwwFH2HGHcCHcr5V1mGEcXYcGFEE6//JfUjkthUAqvTorl8iSOJbJDdskBCckpKZNLUiFVwskDeSIv5NV79J69N+993DrjTWa2yS94H9/m5JtL</latexit><latexit sha1_base64="xIiKDeEvhNzWoAsHBa6fqQl6vrM=">AAACD3icbVA9SwNBEN3z2/h1ammzGBQFCXciaBnQwjKCSYRcCHubuWRxb/fYnVNCyD+w8a/YWChia2vnv3HzUWj0wcDjvRlm5sWZFBaD4MubmZ2bX1hcWi6srK6tb/ibWzWrc8OhyrXU5iZmFqRQUEWBEm4yAyyNJdTj2/OhX78DY4VW19jLoJmyjhKJ4Ayd1PL32weVo6tDGkmtOhISNKLTRWaMvqfRBUhkI7/lF4NSMAL9S8IJKZIJKi3/M2prnqegkEtmbSMMMmz2mUHBJQwKUW4hY/yWdaDhqGIp2GZ/9M+A7jmlTRNtXCmkI/XnRJ+l1vbS2HWmDLt22huK/3mNHJOzZl+oLEdQfLwoySVFTYfh0LYwwFH2HGHcCHcr5V1mGEcXYcGFEE6//JfUjkthUAqvTorl8iSOJbJDdskBCckpKZNLUiFVwskDeSIv5NV79J69N+993DrjTWa2yS94H9/m5JtL</latexit><latexit sha1_base64="xIiKDeEvhNzWoAsHBa6fqQl6vrM=">AAACD3icbVA9SwNBEN3z2/h1ammzGBQFCXciaBnQwjKCSYRcCHubuWRxb/fYnVNCyD+w8a/YWChia2vnv3HzUWj0wcDjvRlm5sWZFBaD4MubmZ2bX1hcWi6srK6tb/ibWzWrc8OhyrXU5iZmFqRQUEWBEm4yAyyNJdTj2/OhX78DY4VW19jLoJmyjhKJ4Ayd1PL32weVo6tDGkmtOhISNKLTRWaMvqfRBUhkI7/lF4NSMAL9S8IJKZIJKi3/M2prnqegkEtmbSMMMmz2mUHBJQwKUW4hY/yWdaDhqGIp2GZ/9M+A7jmlTRNtXCmkI/XnRJ+l1vbS2HWmDLt22huK/3mNHJOzZl+oLEdQfLwoySVFTYfh0LYwwFH2HGHcCHcr5V1mGEcXYcGFEE6//JfUjkthUAqvTorl8iSOJbJDdskBCckpKZNLUiFVwskDeSIv5NV79J69N+993DrjTWa2yS94H9/m5JtL</latexit><latexit sha1_base64="xIiKDeEvhNzWoAsHBa6fqQl6vrM=">AAACD3icbVA9SwNBEN3z2/h1ammzGBQFCXciaBnQwjKCSYRcCHubuWRxb/fYnVNCyD+w8a/YWChia2vnv3HzUWj0wcDjvRlm5sWZFBaD4MubmZ2bX1hcWi6srK6tb/ibWzWrc8OhyrXU5iZmFqRQUEWBEm4yAyyNJdTj2/OhX78DY4VW19jLoJmyjhKJ4Ayd1PL32weVo6tDGkmtOhISNKLTRWaMvqfRBUhkI7/lF4NSMAL9S8IJKZIJKi3/M2prnqegkEtmbSMMMmz2mUHBJQwKUW4hY/yWdaDhqGIp2GZ/9M+A7jmlTRNtXCmkI/XnRJ+l1vbS2HWmDLt22huK/3mNHJOzZl+oLEdQfLwoySVFTYfh0LYwwFH2HGHcCHcr5V1mGEcXYcGFEE6//JfUjkthUAqvTorl8iSOJbJDdskBCckpKZNLUiFVwskDeSIv5NV79J69N+993DrjTWa2yS94H9/m5JtL</latexit>

More examples: finite distance singularities?

Connection to Tameness

Universal patterns  
& bottom up arguments


GIJ̄

d

dN

⇣
�I �̄J̄

⌘
! �(d� 2)

2

�

<latexit sha1_base64="Hqdd3Cyc/2jpeF7EKWzr9kIfDF8="></latexit><latexit sha1_base64="Hqdd3Cyc/2jpeF7EKWzr9kIfDF8="></latexit><latexit sha1_base64="Hqdd3Cyc/2jpeF7EKWzr9kIfDF8="></latexit><latexit sha1_base64="Hqdd3Cyc/2jpeF7EKWzr9kIfDF8="></latexit>



OUTLOOK

Cosmology of 1-modulus asymptotic limits

Dynamical version of SDC Pheno implications

d(P,Q) ! �(P,Q)
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More examples: finite distance singularities? Singular examples/Non-perturbative corrections?

Connection to Tameness

Universal patterns  
& bottom up arguments

Moduli fixing

Acc. expansion?
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OUTLOOK

Cosmology of 1-modulus asymptotic limits

Dynamical version of SDC Pheno implications
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Big picture:  
“Dynamical” Swampland constraints for cosmological backgrounds

More examples: finite distance singularities? Singular examples/Non-perturbative corrections?

Connection to Tameness

Universal patterns  
& bottom up arguments

Moduli fixing

Acc. expansion?
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