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Introduction

Gravity-mediated	inteplay	between	inflation	and	matter	fields	


Rich	phenomenology

¡Usually	in	terms	of	homogeneous	


field	evolution!
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• Baryogenesis	[Bettoni,	Rubio	(2018)]


• Cosmic	strings	[Bettoni,	Domenech,	Rubio	(2018)]


• Domain	Walls	[Bettoni,	Rubio	(2019)]


• Reheating	[Dimopoulos	et	al.	(2018),	Opferkuch	et	al.	(2019)]


• Dark	Matter	[Fairbairn	et	al.	(2018)	&	Alonso-Álvarez	(2018)]

Key	concepts:


•Spontaneous	breaking	of	internal	symmetries


•Formation	of	topological	defects


•The	dynamics	of	defects	leads	to


•Gravitational	waves	spectrum


•Heating	(radiation	domination)



Inflation	and	dark	energy	may	be	the	
same	dynamical	degree	of	freedomHubble	building	defects

Stiff equation of state 

Non-minimal coupling Internal symmetries
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arXiv:1810.11117 arXiv:1911.03484

U(1) symmetry
<latexit sha1_base64="p5o/8cgaTlQEekUvVt1fdEC56DI=">AAAB/3icbVC7SgNBFJ31GeMrKtjYDAYhNmFXBC2DNpYR3CSQLGF2cpMMmdldZu6KYU3hr9hYKGLrb9j5N04ehSYeGDiccy/3zAkTKQy67reztLyyurae28hvbm3v7Bb29msmTjUHn8cy1o2QGZAiAh8FSmgkGpgKJdTDwfXYr9+DNiKO7nCYQKBYLxJdwRlaqV049EveaQvhAbXKqBkqBaiHo3ah6JbdCegi8WakSGaotgtfrU7MUwURcsmMaXpugkHGNAouYZRvpQYSxgesB01LI6bABNkk/4ieWKVDu7G2L0I6UX9vZEwZGy20k4ph38x7Y/E/r5li9zLIRJSkCBGfHuqmkmJMx2XQjtDAUQ4tYVwLm5XyPtOMo60sb0vw5r+8SGpnZc8te7fnxcrVrI4cOSLHpEQ8ckEq5IZUiU84eSTP5JW8OU/Oi/PufExHl5zZzgH5A+fzB9nElgA=</latexit><latexit sha1_base64="p5o/8cgaTlQEekUvVt1fdEC56DI=">AAAB/3icbVC7SgNBFJ31GeMrKtjYDAYhNmFXBC2DNpYR3CSQLGF2cpMMmdldZu6KYU3hr9hYKGLrb9j5N04ehSYeGDiccy/3zAkTKQy67reztLyyurae28hvbm3v7Bb29msmTjUHn8cy1o2QGZAiAh8FSmgkGpgKJdTDwfXYr9+DNiKO7nCYQKBYLxJdwRlaqV049EveaQvhAbXKqBkqBaiHo3ah6JbdCegi8WakSGaotgtfrU7MUwURcsmMaXpugkHGNAouYZRvpQYSxgesB01LI6bABNkk/4ieWKVDu7G2L0I6UX9vZEwZGy20k4ph38x7Y/E/r5li9zLIRJSkCBGfHuqmkmJMx2XQjtDAUQ4tYVwLm5XyPtOMo60sb0vw5r+8SGpnZc8te7fnxcrVrI4cOSLHpEQ8ckEq5IZUiU84eSTP5JW8OU/Oi/PufExHl5zZzgH5A+fzB9nElgA=</latexit><latexit sha1_base64="p5o/8cgaTlQEekUvVt1fdEC56DI=">AAAB/3icbVC7SgNBFJ31GeMrKtjYDAYhNmFXBC2DNpYR3CSQLGF2cpMMmdldZu6KYU3hr9hYKGLrb9j5N04ehSYeGDiccy/3zAkTKQy67reztLyyurae28hvbm3v7Bb29msmTjUHn8cy1o2QGZAiAh8FSmgkGpgKJdTDwfXYr9+DNiKO7nCYQKBYLxJdwRlaqV049EveaQvhAbXKqBkqBaiHo3ah6JbdCegi8WakSGaotgtfrU7MUwURcsmMaXpugkHGNAouYZRvpQYSxgesB01LI6bABNkk/4ieWKVDu7G2L0I6UX9vZEwZGy20k4ph38x7Y/E/r5li9zLIRJSkCBGfHuqmkmJMx2XQjtDAUQ4tYVwLm5XyPtOMo60sb0vw5r+8SGpnZc8te7fnxcrVrI4cOSLHpEQ8ckEq5IZUiU84eSTP5JW8OU/Oi/PufExHl5zZzgH5A+fzB9nElgA=</latexit><latexit sha1_base64="p5o/8cgaTlQEekUvVt1fdEC56DI=">AAAB/3icbVC7SgNBFJ31GeMrKtjYDAYhNmFXBC2DNpYR3CSQLGF2cpMMmdldZu6KYU3hr9hYKGLrb9j5N04ehSYeGDiccy/3zAkTKQy67reztLyyurae28hvbm3v7Bb29msmTjUHn8cy1o2QGZAiAh8FSmgkGpgKJdTDwfXYr9+DNiKO7nCYQKBYLxJdwRlaqV049EveaQvhAbXKqBkqBaiHo3ah6JbdCegi8WakSGaotgtfrU7MUwURcsmMaXpugkHGNAouYZRvpQYSxgesB01LI6bABNkk/4ieWKVDu7G2L0I6UX9vZEwZGy20k4ph38x7Y/E/r5li9zLIRJSkCBGfHuqmkmJMx2XQjtDAUQ4tYVwLm5XyPtOMo60sb0vw5r+8SGpnZc8te7fnxcrVrI4cOSLHpEQ8ckEq5IZUiU84eSTP5JW8OU/Oi/PufExHl5zZzgH5A+fzB9nElgA=</latexit>

R = 3(1� 3w)H2
< 0

<latexit sha1_base64="KQU1mW1LQr8BNzsCjIxcevff2mA=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSxCXViSVtCFQtFNl1XsA9pYJtNJO3QyCTMTpYbir7hxoYhb/8Odf+OkzUJbD1w4nHMv997jhoxKZVnfRmZhcWl5JbuaW1vf2Nwyt3caMogEJnUcsEC0XCQJo5zUFVWMtEJBkO8y0nSHV4nfvCdC0oDfqlFIHB/1OfUoRkpLXXPvBl7AcsE+LsOHI1i9K8FzK9c181bRmgDOEzsleZCi1jW/Or0ARz7hCjMkZdu2QuXESCiKGRnnOpEkIcJD1CdtTTnyiXTiyfVjeKiVHvQCoYsrOFF/T8TIl3Lku7rTR2ogZ71E/M9rR8o7c2LKw0gRjqeLvIhBFcAkCtijgmDFRpogLKi+FeIBEggrHVgSgj378jxplIq2VbSvT/KVyzSOLNgHB6AAbHAKKqAKaqAOMHgEz+AVvBlPxovxbnxMWzNGOrML/sD4/AGsXZF8</latexit><latexit sha1_base64="KQU1mW1LQr8BNzsCjIxcevff2mA=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSxCXViSVtCFQtFNl1XsA9pYJtNJO3QyCTMTpYbir7hxoYhb/8Odf+OkzUJbD1w4nHMv997jhoxKZVnfRmZhcWl5JbuaW1vf2Nwyt3caMogEJnUcsEC0XCQJo5zUFVWMtEJBkO8y0nSHV4nfvCdC0oDfqlFIHB/1OfUoRkpLXXPvBl7AcsE+LsOHI1i9K8FzK9c181bRmgDOEzsleZCi1jW/Or0ARz7hCjMkZdu2QuXESCiKGRnnOpEkIcJD1CdtTTnyiXTiyfVjeKiVHvQCoYsrOFF/T8TIl3Lku7rTR2ogZ71E/M9rR8o7c2LKw0gRjqeLvIhBFcAkCtijgmDFRpogLKi+FeIBEggrHVgSgj378jxplIq2VbSvT/KVyzSOLNgHB6AAbHAKKqAKaqAOMHgEz+AVvBlPxovxbnxMWzNGOrML/sD4/AGsXZF8</latexit><latexit sha1_base64="KQU1mW1LQr8BNzsCjIxcevff2mA=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSxCXViSVtCFQtFNl1XsA9pYJtNJO3QyCTMTpYbir7hxoYhb/8Odf+OkzUJbD1w4nHMv997jhoxKZVnfRmZhcWl5JbuaW1vf2Nwyt3caMogEJnUcsEC0XCQJo5zUFVWMtEJBkO8y0nSHV4nfvCdC0oDfqlFIHB/1OfUoRkpLXXPvBl7AcsE+LsOHI1i9K8FzK9c181bRmgDOEzsleZCi1jW/Or0ARz7hCjMkZdu2QuXESCiKGRnnOpEkIcJD1CdtTTnyiXTiyfVjeKiVHvQCoYsrOFF/T8TIl3Lku7rTR2ogZ71E/M9rR8o7c2LKw0gRjqeLvIhBFcAkCtijgmDFRpogLKi+FeIBEggrHVgSgj378jxplIq2VbSvT/KVyzSOLNgHB6AAbHAKKqAKaqAOMHgEz+AVvBlPxovxbnxMWzNGOrML/sD4/AGsXZF8</latexit><latexit sha1_base64="KQU1mW1LQr8BNzsCjIxcevff2mA=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSxCXViSVtCFQtFNl1XsA9pYJtNJO3QyCTMTpYbir7hxoYhb/8Odf+OkzUJbD1w4nHMv997jhoxKZVnfRmZhcWl5JbuaW1vf2Nwyt3caMogEJnUcsEC0XCQJo5zUFVWMtEJBkO8y0nSHV4nfvCdC0oDfqlFIHB/1OfUoRkpLXXPvBl7AcsE+LsOHI1i9K8FzK9c181bRmgDOEzsleZCi1jW/Or0ARz7hCjMkZdu2QuXESCiKGRnnOpEkIcJD1CdtTTnyiXTiyfVjeKiVHvQCoYsrOFF/T8TIl3Lku7rTR2ogZ71E/M9rR8o7c2LKw0gRjqeLvIhBFcAkCtijgmDFRpogLKi+FeIBEggrHVgSgj378jxplIq2VbSvT/KVyzSOLNgHB6AAbHAKKqAKaqAOMHgEz+AVvBlPxovxbnxMWzNGOrML/sD4/AGsXZF8</latexit>

E.g., quintessential inflation

https://arxiv.org/abs/1702.07726


Spectator	field	dynamics

Inflation:	Non-minimal	coupling	renders	the	
field	heavy

• U(1)	symmetry	is	effectively	preserved


• isocurvature	perturbation	are	suppressed

(me�
� )2 ⇠ 12H2

<latexit sha1_base64="GsBfuzl0MumCuACbQmRlhMCwNeQ=">AAACCXicbZDLSsNAFIYnXmu9RV26GSxC3ZQkFHRZcNNlBXuBJg2T6aQdOjMJMxOhhG7d+CpuXCji1jdw59s4bbPQ1h8GPv5zDmfOH6WMKu0439bG5tb2zm5pr7x/cHh0bJ+cdlSSSUzaOGGJ7EVIEUYFaWuqGemlkiAeMdKNJrfzeveBSEUTca+nKQk4GgkaU4y0sUIbVnno4zEd5L7kkMTxDF4NPF9RDl0PNgdeaFecmrMQXAe3gAoo1ArtL3+Y4IwToTFDSvVdJ9VBjqSmmJFZ2c8USRGeoBHpGxSIExXki0tm8NI4Qxgn0jyh4cL9PZEjrtSUR6aTIz1Wq7W5+V+tn+n4JsipSDNNBF4uijMGdQLnscAhlQRrNjWAsKTmrxCPkURYm/DKJgR39eR16Hg11/BdvdKoF3GUwDm4AFXggmvQAE3QAm2AwSN4Bq/gzXqyXqx362PZumEVM2fgj6zPH4e7mDw=</latexit><latexit sha1_base64="GsBfuzl0MumCuACbQmRlhMCwNeQ=">AAACCXicbZDLSsNAFIYnXmu9RV26GSxC3ZQkFHRZcNNlBXuBJg2T6aQdOjMJMxOhhG7d+CpuXCji1jdw59s4bbPQ1h8GPv5zDmfOH6WMKu0439bG5tb2zm5pr7x/cHh0bJ+cdlSSSUzaOGGJ7EVIEUYFaWuqGemlkiAeMdKNJrfzeveBSEUTca+nKQk4GgkaU4y0sUIbVnno4zEd5L7kkMTxDF4NPF9RDl0PNgdeaFecmrMQXAe3gAoo1ArtL3+Y4IwToTFDSvVdJ9VBjqSmmJFZ2c8USRGeoBHpGxSIExXki0tm8NI4Qxgn0jyh4cL9PZEjrtSUR6aTIz1Wq7W5+V+tn+n4JsipSDNNBF4uijMGdQLnscAhlQRrNjWAsKTmrxCPkURYm/DKJgR39eR16Hg11/BdvdKoF3GUwDm4AFXggmvQAE3QAm2AwSN4Bq/gzXqyXqx362PZumEVM2fgj6zPH4e7mDw=</latexit><latexit sha1_base64="GsBfuzl0MumCuACbQmRlhMCwNeQ=">AAACCXicbZDLSsNAFIYnXmu9RV26GSxC3ZQkFHRZcNNlBXuBJg2T6aQdOjMJMxOhhG7d+CpuXCji1jdw59s4bbPQ1h8GPv5zDmfOH6WMKu0439bG5tb2zm5pr7x/cHh0bJ+cdlSSSUzaOGGJ7EVIEUYFaWuqGemlkiAeMdKNJrfzeveBSEUTca+nKQk4GgkaU4y0sUIbVnno4zEd5L7kkMTxDF4NPF9RDl0PNgdeaFecmrMQXAe3gAoo1ArtL3+Y4IwToTFDSvVdJ9VBjqSmmJFZ2c8USRGeoBHpGxSIExXki0tm8NI4Qxgn0jyh4cL9PZEjrtSUR6aTIz1Wq7W5+V+tn+n4JsipSDNNBF4uijMGdQLnscAhlQRrNjWAsKTmrxCPkURYm/DKJgR39eR16Hg11/BdvdKoF3GUwDm4AFXggmvQAE3QAm2AwSN4Bq/gzXqyXqx362PZumEVM2fgj6zPH4e7mDw=</latexit><latexit sha1_base64="GsBfuzl0MumCuACbQmRlhMCwNeQ=">AAACCXicbZDLSsNAFIYnXmu9RV26GSxC3ZQkFHRZcNNlBXuBJg2T6aQdOjMJMxOhhG7d+CpuXCji1jdw59s4bbPQ1h8GPv5zDmfOH6WMKu0439bG5tb2zm5pr7x/cHh0bJ+cdlSSSUzaOGGJ7EVIEUYFaWuqGemlkiAeMdKNJrfzeveBSEUTca+nKQk4GgkaU4y0sUIbVnno4zEd5L7kkMTxDF4NPF9RDl0PNgdeaFecmrMQXAe3gAoo1ArtL3+Y4IwToTFDSvVdJ9VBjqSmmJFZ2c8USRGeoBHpGxSIExXki0tm8NI4Qxgn0jyh4cL9PZEjrtSUR6aTIz1Wq7W5+V+tn+n4JsipSDNNBF4uijMGdQLnscAhlQRrNjWAsKTmrxCPkURYm/DKJgR39eR16Hg11/BdvdKoF3GUwDm4AFXggmvQAE3QAm2AwSN4Bq/gzXqyXqx362PZumEVM2fgj6zPH4e7mDw=</latexit>

U
(1)

p
otential

<latexit sha1_base64="4jS3cF8xZ6IpY9HgBzSEkmWVMHo=">AAAB/3icbVC7SgNBFL3rM8bXqmBjMxiE2IRdCWgZsLGM4CaBZAmzk0kyZPbBzF0xrCn8FRsLRWz9DTv/xkmyhSYeGDiccw9z7wkSKTQ6zre1srq2vrFZ2Cpu7+zu7dsHhw0dp4pxj8UyVq2Aai5FxD0UKHkrUZyGgeTNYHQ99Zv3XGkRR3c4Trgf0kEk+oJRNFLXPvbK7jnpIH/AjCQx8ggFlZOuXXIqzgxkmbg5KUGOetf+6vRiloYmzyTVuu06CfoZVSiY5JNiJ9U8oWxEB7xtaERDrv1stv+EnBmlR/qxMi9CMlN/JzIaaj0OAzMZUhzqRW8q/ue1U+xf+ZmIktQcxuYf9VNJMCbTMkhPKM5Qjg2hTAmzK2FDqihDU1nRlOAunrxMGhcV1/DbaqlWzesowAmcQhlcuIQa3EAdPGDwCM/wCm/Wk/VivVsf89EVK88cwR9Ynz8YLZV5</latexit><latexit sha1_base64="4jS3cF8xZ6IpY9HgBzSEkmWVMHo=">AAAB/3icbVC7SgNBFL3rM8bXqmBjMxiE2IRdCWgZsLGM4CaBZAmzk0kyZPbBzF0xrCn8FRsLRWz9DTv/xkmyhSYeGDiccw9z7wkSKTQ6zre1srq2vrFZ2Cpu7+zu7dsHhw0dp4pxj8UyVq2Aai5FxD0UKHkrUZyGgeTNYHQ99Zv3XGkRR3c4Trgf0kEk+oJRNFLXPvbK7jnpIH/AjCQx8ggFlZOuXXIqzgxkmbg5KUGOetf+6vRiloYmzyTVuu06CfoZVSiY5JNiJ9U8oWxEB7xtaERDrv1stv+EnBmlR/qxMi9CMlN/JzIaaj0OAzMZUhzqRW8q/ue1U+xf+ZmIktQcxuYf9VNJMCbTMkhPKM5Qjg2hTAmzK2FDqihDU1nRlOAunrxMGhcV1/DbaqlWzesowAmcQhlcuIQa3EAdPGDwCM/wCm/Wk/VivVsf89EVK88cwR9Ynz8YLZV5</latexit><latexit sha1_base64="4jS3cF8xZ6IpY9HgBzSEkmWVMHo=">AAAB/3icbVC7SgNBFL3rM8bXqmBjMxiE2IRdCWgZsLGM4CaBZAmzk0kyZPbBzF0xrCn8FRsLRWz9DTv/xkmyhSYeGDiccw9z7wkSKTQ6zre1srq2vrFZ2Cpu7+zu7dsHhw0dp4pxj8UyVq2Aai5FxD0UKHkrUZyGgeTNYHQ99Zv3XGkRR3c4Trgf0kEk+oJRNFLXPvbK7jnpIH/AjCQx8ggFlZOuXXIqzgxkmbg5KUGOetf+6vRiloYmzyTVuu06CfoZVSiY5JNiJ9U8oWxEB7xtaERDrv1stv+EnBmlR/qxMi9CMlN/JzIaaj0OAzMZUhzqRW8q/ue1U+xf+ZmIktQcxuYf9VNJMCbTMkhPKM5Qjg2hTAmzK2FDqihDU1nRlOAunrxMGhcV1/DbaqlWzesowAmcQhlcuIQa3EAdPGDwCM/wCm/Wk/VivVsf89EVK88cwR9Ynz8YLZV5</latexit><latexit sha1_base64="4jS3cF8xZ6IpY9HgBzSEkmWVMHo=">AAAB/3icbVC7SgNBFL3rM8bXqmBjMxiE2IRdCWgZsLGM4CaBZAmzk0kyZPbBzF0xrCn8FRsLRWz9DTv/xkmyhSYeGDiccw9z7wkSKTQ6zre1srq2vrFZ2Cpu7+zu7dsHhw0dp4pxj8UyVq2Aai5FxD0UKHkrUZyGgeTNYHQ99Zv3XGkRR3c4Trgf0kEk+oJRNFLXPvbK7jnpIH/AjCQx8ggFlZOuXXIqzgxkmbg5KUGOetf+6vRiloYmzyTVuu06CfoZVSiY5JNiJ9U8oWxEB7xtaERDrv1stv+EnBmlR/qxMi9CMlN/JzIaaj0OAzMZUhzqRW8q/ue1U+xf+ZmIktQcxuYf9VNJMCbTMkhPKM5Qjg2hTAmzK2FDqihDU1nRlOAunrxMGhcV1/DbaqlWzesowAmcQhlcuIQa3EAdPGDwCM/wCm/Wk/VivVsf89EVK88cwR9Ynz8YLZV5</latexit>

R = 3H2(1� 3w)
<latexit sha1_base64="JdnJ4eX4gECQ/vkmeGWJoHuUT4I=">AAAB83icbZDLSgMxFIbP1Futt6pLN8Ei1IVlpi3oRii46bKKvUA7lkyaaUMzmSHJKGXoa7hxoYhbX8adb2PazkJbfwh8/OcczsnvRZwpbdvfVmZtfWNzK7ud29nd2z/IHx61VBhLQpsk5KHseFhRzgRtaqY57USS4sDjtO2Nb2b19iOVioXiXk8i6gZ4KJjPCNbG6t1dV+oP5aJzUXk67+cLdsmeC62Ck0IBUjX6+a/eICRxQIUmHCvVdexIuwmWmhFOp7lerGiEyRgPadegwAFVbjK/eYrOjDNAfijNExrN3d8TCQ6UmgSe6QywHqnl2sz8r9aNtX/lJkxEsaaCLBb5MUc6RLMA0IBJSjSfGMBEMnMrIiMsMdEmppwJwVn+8iq0yiXH8G21UKumcWThBE6hCA5cQg3q0IAmEIjgGV7hzYqtF+vd+li0Zqx05hj+yPr8AUumj9c=</latexit><latexit sha1_base64="JdnJ4eX4gECQ/vkmeGWJoHuUT4I=">AAAB83icbZDLSgMxFIbP1Futt6pLN8Ei1IVlpi3oRii46bKKvUA7lkyaaUMzmSHJKGXoa7hxoYhbX8adb2PazkJbfwh8/OcczsnvRZwpbdvfVmZtfWNzK7ud29nd2z/IHx61VBhLQpsk5KHseFhRzgRtaqY57USS4sDjtO2Nb2b19iOVioXiXk8i6gZ4KJjPCNbG6t1dV+oP5aJzUXk67+cLdsmeC62Ck0IBUjX6+a/eICRxQIUmHCvVdexIuwmWmhFOp7lerGiEyRgPadegwAFVbjK/eYrOjDNAfijNExrN3d8TCQ6UmgSe6QywHqnl2sz8r9aNtX/lJkxEsaaCLBb5MUc6RLMA0IBJSjSfGMBEMnMrIiMsMdEmppwJwVn+8iq0yiXH8G21UKumcWThBE6hCA5cQg3q0IAmEIjgGV7hzYqtF+vd+li0Zqx05hj+yPr8AUumj9c=</latexit><latexit sha1_base64="JdnJ4eX4gECQ/vkmeGWJoHuUT4I=">AAAB83icbZDLSgMxFIbP1Futt6pLN8Ei1IVlpi3oRii46bKKvUA7lkyaaUMzmSHJKGXoa7hxoYhbX8adb2PazkJbfwh8/OcczsnvRZwpbdvfVmZtfWNzK7ud29nd2z/IHx61VBhLQpsk5KHseFhRzgRtaqY57USS4sDjtO2Nb2b19iOVioXiXk8i6gZ4KJjPCNbG6t1dV+oP5aJzUXk67+cLdsmeC62Ck0IBUjX6+a/eICRxQIUmHCvVdexIuwmWmhFOp7lerGiEyRgPadegwAFVbjK/eYrOjDNAfijNExrN3d8TCQ6UmgSe6QywHqnl2sz8r9aNtX/lJkxEsaaCLBb5MUc6RLMA0IBJSjSfGMBEMnMrIiMsMdEmppwJwVn+8iq0yiXH8G21UKumcWThBE6hCA5cQg3q0IAmEIjgGV7hzYqtF+vd+li0Zqx05hj+yPr8AUumj9c=</latexit><latexit sha1_base64="JdnJ4eX4gECQ/vkmeGWJoHuUT4I=">AAAB83icbZDLSgMxFIbP1Futt6pLN8Ei1IVlpi3oRii46bKKvUA7lkyaaUMzmSHJKGXoa7hxoYhbX8adb2PazkJbfwh8/OcczsnvRZwpbdvfVmZtfWNzK7ud29nd2z/IHx61VBhLQpsk5KHseFhRzgRtaqY57USS4sDjtO2Nb2b19iOVioXiXk8i6gZ4KJjPCNbG6t1dV+oP5aJzUXk67+cLdsmeC62Ck0IBUjX6+a/eICRxQIUmHCvVdexIuwmWmhFOp7lerGiEyRgPadegwAFVbjK/eYrOjDNAfijNExrN3d8TCQ6UmgSe6QywHqnl2sz8r9aNtX/lJkxEsaaCLBb5MUc6RLMA0IBJSjSfGMBEMnMrIiMsMdEmppwJwVn+8iq0yiXH8G21UKumcWThBE6hCA5cQg3q0IAmEIjgGV7hzYqtF+vd+li0Zqx05hj+yPr8AUumj9c=</latexit>



R = 3H2(1� 3w)
<latexit sha1_base64="JdnJ4eX4gECQ/vkmeGWJoHuUT4I=">AAAB83icbZDLSgMxFIbP1Futt6pLN8Ei1IVlpi3oRii46bKKvUA7lkyaaUMzmSHJKGXoa7hxoYhbX8adb2PazkJbfwh8/OcczsnvRZwpbdvfVmZtfWNzK7ud29nd2z/IHx61VBhLQpsk5KHseFhRzgRtaqY57USS4sDjtO2Nb2b19iOVioXiXk8i6gZ4KJjPCNbG6t1dV+oP5aJzUXk67+cLdsmeC62Ck0IBUjX6+a/eICRxQIUmHCvVdexIuwmWmhFOp7lerGiEyRgPadegwAFVbjK/eYrOjDNAfijNExrN3d8TCQ6UmgSe6QywHqnl2sz8r9aNtX/lJkxEsaaCLBb5MUc6RLMA0IBJSjSfGMBEMnMrIiMsMdEmppwJwVn+8iq0yiXH8G21UKumcWThBE6hCA5cQg3q0IAmEIjgGV7hzYqtF+vd+li0Zqx05hj+yPr8AUumj9c=</latexit><latexit sha1_base64="JdnJ4eX4gECQ/vkmeGWJoHuUT4I=">AAAB83icbZDLSgMxFIbP1Futt6pLN8Ei1IVlpi3oRii46bKKvUA7lkyaaUMzmSHJKGXoa7hxoYhbX8adb2PazkJbfwh8/OcczsnvRZwpbdvfVmZtfWNzK7ud29nd2z/IHx61VBhLQpsk5KHseFhRzgRtaqY57USS4sDjtO2Nb2b19iOVioXiXk8i6gZ4KJjPCNbG6t1dV+oP5aJzUXk67+cLdsmeC62Ck0IBUjX6+a/eICRxQIUmHCvVdexIuwmWmhFOp7lerGiEyRgPadegwAFVbjK/eYrOjDNAfijNExrN3d8TCQ6UmgSe6QywHqnl2sz8r9aNtX/lJkxEsaaCLBb5MUc6RLMA0IBJSjSfGMBEMnMrIiMsMdEmppwJwVn+8iq0yiXH8G21UKumcWThBE6hCA5cQg3q0IAmEIjgGV7hzYqtF+vd+li0Zqx05hj+yPr8AUumj9c=</latexit><latexit sha1_base64="JdnJ4eX4gECQ/vkmeGWJoHuUT4I=">AAAB83icbZDLSgMxFIbP1Futt6pLN8Ei1IVlpi3oRii46bKKvUA7lkyaaUMzmSHJKGXoa7hxoYhbX8adb2PazkJbfwh8/OcczsnvRZwpbdvfVmZtfWNzK7ud29nd2z/IHx61VBhLQpsk5KHseFhRzgRtaqY57USS4sDjtO2Nb2b19iOVioXiXk8i6gZ4KJjPCNbG6t1dV+oP5aJzUXk67+cLdsmeC62Ck0IBUjX6+a/eICRxQIUmHCvVdexIuwmWmhFOp7lerGiEyRgPadegwAFVbjK/eYrOjDNAfijNExrN3d8TCQ6UmgSe6QywHqnl2sz8r9aNtX/lJkxEsaaCLBb5MUc6RLMA0IBJSjSfGMBEMnMrIiMsMdEmppwJwVn+8iq0yiXH8G21UKumcWThBE6hCA5cQg3q0IAmEIjgGV7hzYqtF+vd+li0Zqx05hj+yPr8AUumj9c=</latexit><latexit sha1_base64="JdnJ4eX4gECQ/vkmeGWJoHuUT4I=">AAAB83icbZDLSgMxFIbP1Futt6pLN8Ei1IVlpi3oRii46bKKvUA7lkyaaUMzmSHJKGXoa7hxoYhbX8adb2PazkJbfwh8/OcczsnvRZwpbdvfVmZtfWNzK7ud29nd2z/IHx61VBhLQpsk5KHseFhRzgRtaqY57USS4sDjtO2Nb2b19iOVioXiXk8i6gZ4KJjPCNbG6t1dV+oP5aJzUXk67+cLdsmeC62Ck0IBUjX6+a/eICRxQIUmHCvVdexIuwmWmhFOp7lerGiEyRgPadegwAFVbjK/eYrOjDNAfijNExrN3d8TCQ6UmgSe6QywHqnl2sz8r9aNtX/lJkxEsaaCLBb5MUc6RLMA0IBJSjSfGMBEMnMrIiMsMdEmppwJwVn+8iq0yiXH8G21UKumcWThBE6hCA5cQg3q0IAmEIjgGV7hzYqtF+vd+li0Zqx05hj+yPr8AUumj9c=</latexit>

Rolling	phase:	The	field	starts	to	
roll	towards	the	new	minimum	
at	large	values

Defects	start	to	form!

(me�
� )2 ⇠ �6H2

<latexit sha1_base64="393lJXuhxHkLRlgMzsiDN3A1KV8=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyxCXVhmSlGXBTddVrAX6EyHTJppQ5PMkGSEMnTrxldx40IRt76BO9/GtJ2Ftv4Q+PjPOZycP0wYVdpxvq219Y3Nre3CTnF3b//g0D46bqs4lZi0cMxi2Q2RIowK0tJUM9JNJEE8ZKQTjm9n9c4DkYrG4l5PEuJzNBQ0ohhpYwU2LPPAwyPazzzJIYmiKbzoVz1FOby8go1+NbBLTsWZC66Cm0MJ5GoG9pc3iHHKidCYIaV6rpNoP0NSU8zItOiliiQIj9GQ9AwKxInys/klU3hunAGMYmme0HDu/p7IEFdqwkPTyZEeqeXazPyv1kt1dONnVCSpJgIvFkUpgzqGs1jggEqCNZsYQFhS81eIR0girE14RROCu3zyKrSrFdfwXa1Ur+VxFMApOANl4IJrUAcN0AQtgMEjeAav4M16sl6sd+tj0bpm5TMn4I+szx+Ht5g8</latexit><latexit sha1_base64="393lJXuhxHkLRlgMzsiDN3A1KV8=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyxCXVhmSlGXBTddVrAX6EyHTJppQ5PMkGSEMnTrxldx40IRt76BO9/GtJ2Ftv4Q+PjPOZycP0wYVdpxvq219Y3Nre3CTnF3b//g0D46bqs4lZi0cMxi2Q2RIowK0tJUM9JNJEE8ZKQTjm9n9c4DkYrG4l5PEuJzNBQ0ohhpYwU2LPPAwyPazzzJIYmiKbzoVz1FOby8go1+NbBLTsWZC66Cm0MJ5GoG9pc3iHHKidCYIaV6rpNoP0NSU8zItOiliiQIj9GQ9AwKxInys/klU3hunAGMYmme0HDu/p7IEFdqwkPTyZEeqeXazPyv1kt1dONnVCSpJgIvFkUpgzqGs1jggEqCNZsYQFhS81eIR0girE14RROCu3zyKrSrFdfwXa1Ur+VxFMApOANl4IJrUAcN0AQtgMEjeAav4M16sl6sd+tj0bpm5TMn4I+szx+Ht5g8</latexit><latexit sha1_base64="393lJXuhxHkLRlgMzsiDN3A1KV8=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyxCXVhmSlGXBTddVrAX6EyHTJppQ5PMkGSEMnTrxldx40IRt76BO9/GtJ2Ftv4Q+PjPOZycP0wYVdpxvq219Y3Nre3CTnF3b//g0D46bqs4lZi0cMxi2Q2RIowK0tJUM9JNJEE8ZKQTjm9n9c4DkYrG4l5PEuJzNBQ0ohhpYwU2LPPAwyPazzzJIYmiKbzoVz1FOby8go1+NbBLTsWZC66Cm0MJ5GoG9pc3iHHKidCYIaV6rpNoP0NSU8zItOiliiQIj9GQ9AwKxInys/klU3hunAGMYmme0HDu/p7IEFdqwkPTyZEeqeXazPyv1kt1dONnVCSpJgIvFkUpgzqGs1jggEqCNZsYQFhS81eIR0girE14RROCu3zyKrSrFdfwXa1Ur+VxFMApOANl4IJrUAcN0AQtgMEjeAav4M16sl6sd+tj0bpm5TMn4I+szx+Ht5g8</latexit><latexit sha1_base64="393lJXuhxHkLRlgMzsiDN3A1KV8=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyxCXVhmSlGXBTddVrAX6EyHTJppQ5PMkGSEMnTrxldx40IRt76BO9/GtJ2Ftv4Q+PjPOZycP0wYVdpxvq219Y3Nre3CTnF3b//g0D46bqs4lZi0cMxi2Q2RIowK0tJUM9JNJEE8ZKQTjm9n9c4DkYrG4l5PEuJzNBQ0ohhpYwU2LPPAwyPazzzJIYmiKbzoVz1FOby8go1+NbBLTsWZC66Cm0MJ5GoG9pc3iHHKidCYIaV6rpNoP0NSU8zItOiliiQIj9GQ9AwKxInys/klU3hunAGMYmme0HDu/p7IEFdqwkPTyZEeqeXazPyv1kt1dONnVCSpJgIvFkUpgzqGs1jggEqCNZsYQFhS81eIR0girE14RROCu3zyKrSrFdfwXa1Ur+VxFMApOANl4IJrUAcN0AQtgMEjeAav4M16sl6sd+tj0bpm5TMn4I+szx+Ht5g8</latexit>
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<latexit sha1_base64="4jS3cF8xZ6IpY9HgBzSEkmWVMHo=">AAAB/3icbVC7SgNBFL3rM8bXqmBjMxiE2IRdCWgZsLGM4CaBZAmzk0kyZPbBzF0xrCn8FRsLRWz9DTv/xkmyhSYeGDiccw9z7wkSKTQ6zre1srq2vrFZ2Cpu7+zu7dsHhw0dp4pxj8UyVq2Aai5FxD0UKHkrUZyGgeTNYHQ99Zv3XGkRR3c4Trgf0kEk+oJRNFLXPvbK7jnpIH/AjCQx8ggFlZOuXXIqzgxkmbg5KUGOetf+6vRiloYmzyTVuu06CfoZVSiY5JNiJ9U8oWxEB7xtaERDrv1stv+EnBmlR/qxMi9CMlN/JzIaaj0OAzMZUhzqRW8q/ue1U+xf+ZmIktQcxuYf9VNJMCbTMkhPKM5Qjg2hTAmzK2FDqihDU1nRlOAunrxMGhcV1/DbaqlWzesowAmcQhlcuIQa3EAdPGDwCM/wCm/Wk/VivVsf89EVK88cwR9Ynz8YLZV5</latexit><latexit sha1_base64="4jS3cF8xZ6IpY9HgBzSEkmWVMHo=">AAAB/3icbVC7SgNBFL3rM8bXqmBjMxiE2IRdCWgZsLGM4CaBZAmzk0kyZPbBzF0xrCn8FRsLRWz9DTv/xkmyhSYeGDiccw9z7wkSKTQ6zre1srq2vrFZ2Cpu7+zu7dsHhw0dp4pxj8UyVq2Aai5FxD0UKHkrUZyGgeTNYHQ99Zv3XGkRR3c4Trgf0kEk+oJRNFLXPvbK7jnpIH/AjCQx8ggFlZOuXXIqzgxkmbg5KUGOetf+6vRiloYmzyTVuu06CfoZVSiY5JNiJ9U8oWxEB7xtaERDrv1stv+EnBmlR/qxMi9CMlN/JzIaaj0OAzMZUhzqRW8q/ue1U+xf+ZmIktQcxuYf9VNJMCbTMkhPKM5Qjg2hTAmzK2FDqihDU1nRlOAunrxMGhcV1/DbaqlWzesowAmcQhlcuIQa3EAdPGDwCM/wCm/Wk/VivVsf89EVK88cwR9Ynz8YLZV5</latexit><latexit sha1_base64="4jS3cF8xZ6IpY9HgBzSEkmWVMHo=">AAAB/3icbVC7SgNBFL3rM8bXqmBjMxiE2IRdCWgZsLGM4CaBZAmzk0kyZPbBzF0xrCn8FRsLRWz9DTv/xkmyhSYeGDiccw9z7wkSKTQ6zre1srq2vrFZ2Cpu7+zu7dsHhw0dp4pxj8UyVq2Aai5FxD0UKHkrUZyGgeTNYHQ99Zv3XGkRR3c4Trgf0kEk+oJRNFLXPvbK7jnpIH/AjCQx8ggFlZOuXXIqzgxkmbg5KUGOetf+6vRiloYmzyTVuu06CfoZVSiY5JNiJ9U8oWxEB7xtaERDrv1stv+EnBmlR/qxMi9CMlN/JzIaaj0OAzMZUhzqRW8q/ue1U+xf+ZmIktQcxuYf9VNJMCbTMkhPKM5Qjg2hTAmzK2FDqihDU1nRlOAunrxMGhcV1/DbaqlWzesowAmcQhlcuIQa3EAdPGDwCM/wCm/Wk/VivVsf89EVK88cwR9Ynz8YLZV5</latexit><latexit sha1_base64="4jS3cF8xZ6IpY9HgBzSEkmWVMHo=">AAAB/3icbVC7SgNBFL3rM8bXqmBjMxiE2IRdCWgZsLGM4CaBZAmzk0kyZPbBzF0xrCn8FRsLRWz9DTv/xkmyhSYeGDiccw9z7wkSKTQ6zre1srq2vrFZ2Cpu7+zu7dsHhw0dp4pxj8UyVq2Aai5FxD0UKHkrUZyGgeTNYHQ99Zv3XGkRR3c4Trgf0kEk+oJRNFLXPvbK7jnpIH/AjCQx8ggFlZOuXXIqzgxkmbg5KUGOetf+6vRiloYmzyTVuu06CfoZVSiY5JNiJ9U8oWxEB7xtaERDrv1stv+EnBmlR/qxMi9CMlN/JzIaaj0OAzMZUhzqRW8q/ue1U+xf+ZmIktQcxuYf9VNJMCbTMkhPKM5Qjg2hTAmzK2FDqihDU1nRlOAunrxMGhcV1/DbaqlWzesowAmcQhlcuIQa3EAdPGDwCM/wCm/Wk/VivVsf89EVK88cwR9Ynz8YLZV5</latexit>

Spectator	field	dynamics



Spectator	field	dynamics

Minimum	phase:	The	field	approaches	
the	new	time	dependent	minimum

(me�
� )2 ⇠ �6H2

<latexit sha1_base64="393lJXuhxHkLRlgMzsiDN3A1KV8=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyxCXVhmSlGXBTddVrAX6EyHTJppQ5PMkGSEMnTrxldx40IRt76BO9/GtJ2Ftv4Q+PjPOZycP0wYVdpxvq219Y3Nre3CTnF3b//g0D46bqs4lZi0cMxi2Q2RIowK0tJUM9JNJEE8ZKQTjm9n9c4DkYrG4l5PEuJzNBQ0ohhpYwU2LPPAwyPazzzJIYmiKbzoVz1FOby8go1+NbBLTsWZC66Cm0MJ5GoG9pc3iHHKidCYIaV6rpNoP0NSU8zItOiliiQIj9GQ9AwKxInys/klU3hunAGMYmme0HDu/p7IEFdqwkPTyZEeqeXazPyv1kt1dONnVCSpJgIvFkUpgzqGs1jggEqCNZsYQFhS81eIR0girE14RROCu3zyKrSrFdfwXa1Ur+VxFMApOANl4IJrUAcN0AQtgMEjeAav4M16sl6sd+tj0bpm5TMn4I+szx+Ht5g8</latexit><latexit sha1_base64="393lJXuhxHkLRlgMzsiDN3A1KV8=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyxCXVhmSlGXBTddVrAX6EyHTJppQ5PMkGSEMnTrxldx40IRt76BO9/GtJ2Ftv4Q+PjPOZycP0wYVdpxvq219Y3Nre3CTnF3b//g0D46bqs4lZi0cMxi2Q2RIowK0tJUM9JNJEE8ZKQTjm9n9c4DkYrG4l5PEuJzNBQ0ohhpYwU2LPPAwyPazzzJIYmiKbzoVz1FOby8go1+NbBLTsWZC66Cm0MJ5GoG9pc3iHHKidCYIaV6rpNoP0NSU8zItOiliiQIj9GQ9AwKxInys/klU3hunAGMYmme0HDu/p7IEFdqwkPTyZEeqeXazPyv1kt1dONnVCSpJgIvFkUpgzqGs1jggEqCNZsYQFhS81eIR0girE14RROCu3zyKrSrFdfwXa1Ur+VxFMApOANl4IJrUAcN0AQtgMEjeAav4M16sl6sd+tj0bpm5TMn4I+szx+Ht5g8</latexit><latexit sha1_base64="393lJXuhxHkLRlgMzsiDN3A1KV8=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyxCXVhmSlGXBTddVrAX6EyHTJppQ5PMkGSEMnTrxldx40IRt76BO9/GtJ2Ftv4Q+PjPOZycP0wYVdpxvq219Y3Nre3CTnF3b//g0D46bqs4lZi0cMxi2Q2RIowK0tJUM9JNJEE8ZKQTjm9n9c4DkYrG4l5PEuJzNBQ0ohhpYwU2LPPAwyPazzzJIYmiKbzoVz1FOby8go1+NbBLTsWZC66Cm0MJ5GoG9pc3iHHKidCYIaV6rpNoP0NSU8zItOiliiQIj9GQ9AwKxInys/klU3hunAGMYmme0HDu/p7IEFdqwkPTyZEeqeXazPyv1kt1dONnVCSpJgIvFkUpgzqGs1jggEqCNZsYQFhS81eIR0girE14RROCu3zyKrSrFdfwXa1Ur+VxFMApOANl4IJrUAcN0AQtgMEjeAav4M16sl6sd+tj0bpm5TMn4I+szx+Ht5g8</latexit><latexit sha1_base64="393lJXuhxHkLRlgMzsiDN3A1KV8=">AAACCXicbZDLSgMxFIYzXmu9jbp0EyxCXVhmSlGXBTddVrAX6EyHTJppQ5PMkGSEMnTrxldx40IRt76BO9/GtJ2Ftv4Q+PjPOZycP0wYVdpxvq219Y3Nre3CTnF3b//g0D46bqs4lZi0cMxi2Q2RIowK0tJUM9JNJEE8ZKQTjm9n9c4DkYrG4l5PEuJzNBQ0ohhpYwU2LPPAwyPazzzJIYmiKbzoVz1FOby8go1+NbBLTsWZC66Cm0MJ5GoG9pc3iHHKidCYIaV6rpNoP0NSU8zItOiliiQIj9GQ9AwKxInys/klU3hunAGMYmme0HDu/p7IEFdqwkPTyZEeqeXazPyv1kt1dONnVCSpJgIvFkUpgzqGs1jggEqCNZsYQFhS81eIR0girE14RROCu3zyKrSrFdfwXa1Ur+VxFMApOANl4IJrUAcN0AQtgMEjeAav4M16sl6sd+tj0bpm5TMn4I+szx+Ht5g8</latexit>
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<latexit sha1_base64="4jS3cF8xZ6IpY9HgBzSEkmWVMHo=">AAAB/3icbVC7SgNBFL3rM8bXqmBjMxiE2IRdCWgZsLGM4CaBZAmzk0kyZPbBzF0xrCn8FRsLRWz9DTv/xkmyhSYeGDiccw9z7wkSKTQ6zre1srq2vrFZ2Cpu7+zu7dsHhw0dp4pxj8UyVq2Aai5FxD0UKHkrUZyGgeTNYHQ99Zv3XGkRR3c4Trgf0kEk+oJRNFLXPvbK7jnpIH/AjCQx8ggFlZOuXXIqzgxkmbg5KUGOetf+6vRiloYmzyTVuu06CfoZVSiY5JNiJ9U8oWxEB7xtaERDrv1stv+EnBmlR/qxMi9CMlN/JzIaaj0OAzMZUhzqRW8q/ue1U+xf+ZmIktQcxuYf9VNJMCbTMkhPKM5Qjg2hTAmzK2FDqihDU1nRlOAunrxMGhcV1/DbaqlWzesowAmcQhlcuIQa3EAdPGDwCM/wCm/Wk/VivVsf89EVK88cwR9Ynz8YLZV5</latexit><latexit sha1_base64="4jS3cF8xZ6IpY9HgBzSEkmWVMHo=">AAAB/3icbVC7SgNBFL3rM8bXqmBjMxiE2IRdCWgZsLGM4CaBZAmzk0kyZPbBzF0xrCn8FRsLRWz9DTv/xkmyhSYeGDiccw9z7wkSKTQ6zre1srq2vrFZ2Cpu7+zu7dsHhw0dp4pxj8UyVq2Aai5FxD0UKHkrUZyGgeTNYHQ99Zv3XGkRR3c4Trgf0kEk+oJRNFLXPvbK7jnpIH/AjCQx8ggFlZOuXXIqzgxkmbg5KUGOetf+6vRiloYmzyTVuu06CfoZVSiY5JNiJ9U8oWxEB7xtaERDrv1stv+EnBmlR/qxMi9CMlN/JzIaaj0OAzMZUhzqRW8q/ue1U+xf+ZmIktQcxuYf9VNJMCbTMkhPKM5Qjg2hTAmzK2FDqihDU1nRlOAunrxMGhcV1/DbaqlWzesowAmcQhlcuIQa3EAdPGDwCM/wCm/Wk/VivVsf89EVK88cwR9Ynz8YLZV5</latexit><latexit sha1_base64="4jS3cF8xZ6IpY9HgBzSEkmWVMHo=">AAAB/3icbVC7SgNBFL3rM8bXqmBjMxiE2IRdCWgZsLGM4CaBZAmzk0kyZPbBzF0xrCn8FRsLRWz9DTv/xkmyhSYeGDiccw9z7wkSKTQ6zre1srq2vrFZ2Cpu7+zu7dsHhw0dp4pxj8UyVq2Aai5FxD0UKHkrUZyGgeTNYHQ99Zv3XGkRR3c4Trgf0kEk+oJRNFLXPvbK7jnpIH/AjCQx8ggFlZOuXXIqzgxkmbg5KUGOetf+6vRiloYmzyTVuu06CfoZVSiY5JNiJ9U8oWxEB7xtaERDrv1stv+EnBmlR/qxMi9CMlN/JzIaaj0OAzMZUhzqRW8q/ue1U+xf+ZmIktQcxuYf9VNJMCbTMkhPKM5Qjg2hTAmzK2FDqihDU1nRlOAunrxMGhcV1/DbaqlWzesowAmcQhlcuIQa3EAdPGDwCM/wCm/Wk/VivVsf89EVK88cwR9Ynz8YLZV5</latexit><latexit sha1_base64="4jS3cF8xZ6IpY9HgBzSEkmWVMHo=">AAAB/3icbVC7SgNBFL3rM8bXqmBjMxiE2IRdCWgZsLGM4CaBZAmzk0kyZPbBzF0xrCn8FRsLRWz9DTv/xkmyhSYeGDiccw9z7wkSKTQ6zre1srq2vrFZ2Cpu7+zu7dsHhw0dp4pxj8UyVq2Aai5FxD0UKHkrUZyGgeTNYHQ99Zv3XGkRR3c4Trgf0kEk+oJRNFLXPvbK7jnpIH/AjCQx8ggFlZOuXXIqzgxkmbg5KUGOetf+6vRiloYmzyTVuu06CfoZVSiY5JNiJ9U8oWxEB7xtaERDrv1stv+EnBmlR/qxMi9CMlN/JzIaaj0OAzMZUhzqRW8q/ue1U+xf+ZmIktQcxuYf9VNJMCbTMkhPKM5Qjg2hTAmzK2FDqihDU1nRlOAunrxMGhcV1/DbaqlWzesowAmcQhlcuIQa3EAdPGDwCM/wCm/Wk/VivVsf89EVK88cwR9Ynz8YLZV5</latexit>

R = 3H2(1� 3w)
<latexit sha1_base64="JdnJ4eX4gECQ/vkmeGWJoHuUT4I=">AAAB83icbZDLSgMxFIbP1Futt6pLN8Ei1IVlpi3oRii46bKKvUA7lkyaaUMzmSHJKGXoa7hxoYhbX8adb2PazkJbfwh8/OcczsnvRZwpbdvfVmZtfWNzK7ud29nd2z/IHx61VBhLQpsk5KHseFhRzgRtaqY57USS4sDjtO2Nb2b19iOVioXiXk8i6gZ4KJjPCNbG6t1dV+oP5aJzUXk67+cLdsmeC62Ck0IBUjX6+a/eICRxQIUmHCvVdexIuwmWmhFOp7lerGiEyRgPadegwAFVbjK/eYrOjDNAfijNExrN3d8TCQ6UmgSe6QywHqnl2sz8r9aNtX/lJkxEsaaCLBb5MUc6RLMA0IBJSjSfGMBEMnMrIiMsMdEmppwJwVn+8iq0yiXH8G21UKumcWThBE6hCA5cQg3q0IAmEIjgGV7hzYqtF+vd+li0Zqx05hj+yPr8AUumj9c=</latexit><latexit sha1_base64="JdnJ4eX4gECQ/vkmeGWJoHuUT4I=">AAAB83icbZDLSgMxFIbP1Futt6pLN8Ei1IVlpi3oRii46bKKvUA7lkyaaUMzmSHJKGXoa7hxoYhbX8adb2PazkJbfwh8/OcczsnvRZwpbdvfVmZtfWNzK7ud29nd2z/IHx61VBhLQpsk5KHseFhRzgRtaqY57USS4sDjtO2Nb2b19iOVioXiXk8i6gZ4KJjPCNbG6t1dV+oP5aJzUXk67+cLdsmeC62Ck0IBUjX6+a/eICRxQIUmHCvVdexIuwmWmhFOp7lerGiEyRgPadegwAFVbjK/eYrOjDNAfijNExrN3d8TCQ6UmgSe6QywHqnl2sz8r9aNtX/lJkxEsaaCLBb5MUc6RLMA0IBJSjSfGMBEMnMrIiMsMdEmppwJwVn+8iq0yiXH8G21UKumcWThBE6hCA5cQg3q0IAmEIjgGV7hzYqtF+vd+li0Zqx05hj+yPr8AUumj9c=</latexit><latexit sha1_base64="JdnJ4eX4gECQ/vkmeGWJoHuUT4I=">AAAB83icbZDLSgMxFIbP1Futt6pLN8Ei1IVlpi3oRii46bKKvUA7lkyaaUMzmSHJKGXoa7hxoYhbX8adb2PazkJbfwh8/OcczsnvRZwpbdvfVmZtfWNzK7ud29nd2z/IHx61VBhLQpsk5KHseFhRzgRtaqY57USS4sDjtO2Nb2b19iOVioXiXk8i6gZ4KJjPCNbG6t1dV+oP5aJzUXk67+cLdsmeC62Ck0IBUjX6+a/eICRxQIUmHCvVdexIuwmWmhFOp7lerGiEyRgPadegwAFVbjK/eYrOjDNAfijNExrN3d8TCQ6UmgSe6QywHqnl2sz8r9aNtX/lJkxEsaaCLBb5MUc6RLMA0IBJSjSfGMBEMnMrIiMsMdEmppwJwVn+8iq0yiXH8G21UKumcWThBE6hCA5cQg3q0IAmEIjgGV7hzYqtF+vd+li0Zqx05hj+yPr8AUumj9c=</latexit><latexit sha1_base64="JdnJ4eX4gECQ/vkmeGWJoHuUT4I=">AAAB83icbZDLSgMxFIbP1Futt6pLN8Ei1IVlpi3oRii46bKKvUA7lkyaaUMzmSHJKGXoa7hxoYhbX8adb2PazkJbfwh8/OcczsnvRZwpbdvfVmZtfWNzK7ud29nd2z/IHx61VBhLQpsk5KHseFhRzgRtaqY57USS4sDjtO2Nb2b19iOVioXiXk8i6gZ4KJjPCNbG6t1dV+oP5aJzUXk67+cLdsmeC62Ck0IBUjX6+a/eICRxQIUmHCvVdexIuwmWmhFOp7lerGiEyRgPadegwAFVbjK/eYrOjDNAfijNExrN3d8TCQ6UmgSe6QywHqnl2sz8r9aNtX/lJkxEsaaCLBb5MUc6RLMA0IBJSjSfGMBEMnMrIiMsMdEmppwJwVn+8iq0yiXH8G21UKumcWThBE6hCA5cQg3q0IAmEIjgGV7hzYqtF+vd+li0Zqx05hj+yPr8AUumj9c=</latexit>

Trapping	…	

Highly	non-linear	dynamics,	simulations	are	needed!

or	Jumping?



Symmetry	Breaking

•	 	with	 

•Semi-classical	process


•Spinodal/Tachyonic	instability


•Classicalization	(analytical)

�(~x)
<latexit sha1_base64="HByYTocKr2iHb7IQ0kpxH7JvS5E=">AAAB83icbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPRi8cK9gOaUDbbabt0swm7m2IJ/RtePCji1T/jzX/jts1BWx8MPN6bYWZemAiujet+O2vrG5tb24Wd4u7e/sFh6ei4qeNUMWywWMSqHVKNgktsGG4EthOFNAoFtsLR3cxvjVFpHstHM0kwiOhA8j5n1FjJ99mQV/wxMvJ00S2V3ao7B1klXk7KkKPeLX35vZilEUrDBNW647mJCTKqDGcCp0U/1ZhQNqID7FgqaYQ6yOY3T8m5VXqkHytb0pC5+nsio5HWkyi0nRE1Q73szcT/vE5q+jdBxmWSGpRssaifCmJiMguA9LhCZsTEEsoUt7cSNqSKMmNjKtoQvOWXV0nzsuq5Ve/hqly7zeMowCmcQQU8uIYa3EMdGsAggWd4hTcndV6cd+dj0brm5DMn8AfO5w8LnJEF</latexit><latexit sha1_base64="HByYTocKr2iHb7IQ0kpxH7JvS5E=">AAAB83icbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPRi8cK9gOaUDbbabt0swm7m2IJ/RtePCji1T/jzX/jts1BWx8MPN6bYWZemAiujet+O2vrG5tb24Wd4u7e/sFh6ei4qeNUMWywWMSqHVKNgktsGG4EthOFNAoFtsLR3cxvjVFpHstHM0kwiOhA8j5n1FjJ99mQV/wxMvJ00S2V3ao7B1klXk7KkKPeLX35vZilEUrDBNW647mJCTKqDGcCp0U/1ZhQNqID7FgqaYQ6yOY3T8m5VXqkHytb0pC5+nsio5HWkyi0nRE1Q73szcT/vE5q+jdBxmWSGpRssaifCmJiMguA9LhCZsTEEsoUt7cSNqSKMmNjKtoQvOWXV0nzsuq5Ve/hqly7zeMowCmcQQU8uIYa3EMdGsAggWd4hTcndV6cd+dj0brm5DMn8AfO5w8LnJEF</latexit><latexit sha1_base64="HByYTocKr2iHb7IQ0kpxH7JvS5E=">AAAB83icbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPRi8cK9gOaUDbbabt0swm7m2IJ/RtePCji1T/jzX/jts1BWx8MPN6bYWZemAiujet+O2vrG5tb24Wd4u7e/sFh6ei4qeNUMWywWMSqHVKNgktsGG4EthOFNAoFtsLR3cxvjVFpHstHM0kwiOhA8j5n1FjJ99mQV/wxMvJ00S2V3ao7B1klXk7KkKPeLX35vZilEUrDBNW647mJCTKqDGcCp0U/1ZhQNqID7FgqaYQ6yOY3T8m5VXqkHytb0pC5+nsio5HWkyi0nRE1Q73szcT/vE5q+jdBxmWSGpRssaifCmJiMguA9LhCZsTEEsoUt7cSNqSKMmNjKtoQvOWXV0nzsuq5Ve/hqly7zeMowCmcQQU8uIYa3EMdGsAggWd4hTcndV6cd+dj0brm5DMn8AfO5w8LnJEF</latexit><latexit sha1_base64="HByYTocKr2iHb7IQ0kpxH7JvS5E=">AAAB83icbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPRi8cK9gOaUDbbabt0swm7m2IJ/RtePCji1T/jzX/jts1BWx8MPN6bYWZemAiujet+O2vrG5tb24Wd4u7e/sFh6ei4qeNUMWywWMSqHVKNgktsGG4EthOFNAoFtsLR3cxvjVFpHstHM0kwiOhA8j5n1FjJ99mQV/wxMvJ00S2V3ao7B1klXk7KkKPeLX35vZilEUrDBNW647mJCTKqDGcCp0U/1ZhQNqID7FgqaYQ6yOY3T8m5VXqkHytb0pC5+nsio5HWkyi0nRE1Q73szcT/vE5q+jdBxmWSGpRssaifCmJiMguA9LhCZsTEEsoUt7cSNqSKMmNjKtoQvOWXV0nzsuq5Ve/hqly7zeMowCmcQQU8uIYa3EMdGsAggWd4hTcndV6cd+dj0brm5DMn8AfO5w8LnJEF</latexit>

h�i = 0
<latexit sha1_base64="RYQyOSb0YZLjmPUilPOlV9ys03A=">AAACAHicbZA9SwNBEIbn4leMX6cWFjaLQbAKdyJoIwRtLCOYD8iFsLeZS5bs7R27e0IIafwrNhaK2Poz7Pw3bpIrNPGFhYd3ZpidN0wF18bzvp3Cyura+kZxs7S1vbO75+4fNHSSKYZ1lohEtUKqUXCJdcONwFaqkMahwGY4vJ3Wm4+oNE/kgxml2IlpX/KIM2qs1XWPAkFlXyAJ2IAHas7XxOu6Za/izUSWwc+hDLlqXfcr6CUsi1EaJqjWbd9LTWdMleFM4KQUZBpTyoa0j22LksaoO+PZARNyap0eiRJlnzRk5v6eGNNY61Ec2s6YmoFerE3N/2rtzERXnTGXaWZQsvmiKBPEJGSaBulxhcyIkQXKFLd/JWxAFWXGZlayIfiLJy9D47ziexX//qJcvcnjKMIxnMAZ+HAJVbiDGtSBwQSe4RXenCfnxXl3PuatBSefOYQ/cj5/AFgmlZI=</latexit><latexit sha1_base64="RYQyOSb0YZLjmPUilPOlV9ys03A=">AAACAHicbZA9SwNBEIbn4leMX6cWFjaLQbAKdyJoIwRtLCOYD8iFsLeZS5bs7R27e0IIafwrNhaK2Poz7Pw3bpIrNPGFhYd3ZpidN0wF18bzvp3Cyura+kZxs7S1vbO75+4fNHSSKYZ1lohEtUKqUXCJdcONwFaqkMahwGY4vJ3Wm4+oNE/kgxml2IlpX/KIM2qs1XWPAkFlXyAJ2IAHas7XxOu6Za/izUSWwc+hDLlqXfcr6CUsi1EaJqjWbd9LTWdMleFM4KQUZBpTyoa0j22LksaoO+PZARNyap0eiRJlnzRk5v6eGNNY61Ec2s6YmoFerE3N/2rtzERXnTGXaWZQsvmiKBPEJGSaBulxhcyIkQXKFLd/JWxAFWXGZlayIfiLJy9D47ziexX//qJcvcnjKMIxnMAZ+HAJVbiDGtSBwQSe4RXenCfnxXl3PuatBSefOYQ/cj5/AFgmlZI=</latexit><latexit sha1_base64="RYQyOSb0YZLjmPUilPOlV9ys03A=">AAACAHicbZA9SwNBEIbn4leMX6cWFjaLQbAKdyJoIwRtLCOYD8iFsLeZS5bs7R27e0IIafwrNhaK2Poz7Pw3bpIrNPGFhYd3ZpidN0wF18bzvp3Cyura+kZxs7S1vbO75+4fNHSSKYZ1lohEtUKqUXCJdcONwFaqkMahwGY4vJ3Wm4+oNE/kgxml2IlpX/KIM2qs1XWPAkFlXyAJ2IAHas7XxOu6Za/izUSWwc+hDLlqXfcr6CUsi1EaJqjWbd9LTWdMleFM4KQUZBpTyoa0j22LksaoO+PZARNyap0eiRJlnzRk5v6eGNNY61Ec2s6YmoFerE3N/2rtzERXnTGXaWZQsvmiKBPEJGSaBulxhcyIkQXKFLd/JWxAFWXGZlayIfiLJy9D47ziexX//qJcvcnjKMIxnMAZ+HAJVbiDGtSBwQSe4RXenCfnxXl3PuatBSefOYQ/cj5/AFgmlZI=</latexit><latexit sha1_base64="RYQyOSb0YZLjmPUilPOlV9ys03A=">AAACAHicbZA9SwNBEIbn4leMX6cWFjaLQbAKdyJoIwRtLCOYD8iFsLeZS5bs7R27e0IIafwrNhaK2Poz7Pw3bpIrNPGFhYd3ZpidN0wF18bzvp3Cyura+kZxs7S1vbO75+4fNHSSKYZ1lohEtUKqUXCJdcONwFaqkMahwGY4vJ3Wm4+oNE/kgxml2IlpX/KIM2qs1XWPAkFlXyAJ2IAHas7XxOu6Za/izUSWwc+hDLlqXfcr6CUsi1EaJqjWbd9LTWdMleFM4KQUZBpTyoa0j22LksaoO+PZARNyap0eiRJlnzRk5v6eGNNY61Ec2s6YmoFerE3N/2rtzERXnTGXaWZQsvmiKBPEJGSaBulxhcyIkQXKFLd/JWxAFWXGZlayIfiLJy9D47ziexX//qJcvcnjKMIxnMAZ+HAJVbiDGtSBwQSe4RXenCfnxXl3PuatBSefOYQ/cj5/AFgmlZI=</latexit>

Treat	field	as	classical	Gaussian	random	

field	with	quantum	initial	conditions

!2
(z) = 2 � ⌫2 � 1/4

(z + ⌫)2
<latexit sha1_base64="DAkIpEkPPUNGhgpMw8GtjFgrOD0="></latexit><latexit sha1_base64="DAkIpEkPPUNGhgpMw8GtjFgrOD0="></latexit><latexit sha1_base64="DAkIpEkPPUNGhgpMw8GtjFgrOD0="></latexit><latexit sha1_base64="DAkIpEkPPUNGhgpMw8GtjFgrOD0="></latexit>

H
�1

<latexit sha1_base64="rQh8zBfBXuoFgRwTpnKVY7ODq4k=">AAAB+HicbVBNS8NAFHypX7V+NOrRy2IRvFgSEfRY9NJjBdMW2lg22027dLMJuxuhhv4SLx4U8epP8ea/cdPmoK0DC8PMe7zZCRLOlHacb6u0tr6xuVXeruzs7u1X7YPDtopTSahHYh7LboAV5UxQTzPNaTeRFEcBp51gcpv7nUcqFYvFvZ4m1I/wSLCQEayNNLCr/QjrMcEcNR+yc3c2sGtO3ZkDrRK3IDUo0BrYX/1hTNKICk04VqrnOon2Myw1I5zOKv1U0QSTCR7RnqECR1T52Tz4DJ0aZYjCWJonNJqrvzcyHCk1jQIzmcdUy14u/uf1Uh1e+xkTSaqpIItDYcqRjlHeAhoySYnmU0MwkcxkRWSMJSbadFUxJbjLX14l7Yu669Tdu8ta46aoowzHcAJn4MIVNKAJLfCAQArP8Apv1pP1Yr1bH4vRklXsHMEfWJ8/5VaSkw==</latexit><latexit sha1_base64="rQh8zBfBXuoFgRwTpnKVY7ODq4k=">AAAB+HicbVBNS8NAFHypX7V+NOrRy2IRvFgSEfRY9NJjBdMW2lg22027dLMJuxuhhv4SLx4U8epP8ea/cdPmoK0DC8PMe7zZCRLOlHacb6u0tr6xuVXeruzs7u1X7YPDtopTSahHYh7LboAV5UxQTzPNaTeRFEcBp51gcpv7nUcqFYvFvZ4m1I/wSLCQEayNNLCr/QjrMcEcNR+yc3c2sGtO3ZkDrRK3IDUo0BrYX/1hTNKICk04VqrnOon2Myw1I5zOKv1U0QSTCR7RnqECR1T52Tz4DJ0aZYjCWJonNJqrvzcyHCk1jQIzmcdUy14u/uf1Uh1e+xkTSaqpIItDYcqRjlHeAhoySYnmU0MwkcxkRWSMJSbadFUxJbjLX14l7Yu669Tdu8ta46aoowzHcAJn4MIVNKAJLfCAQArP8Apv1pP1Yr1bH4vRklXsHMEfWJ8/5VaSkw==</latexit><latexit sha1_base64="rQh8zBfBXuoFgRwTpnKVY7ODq4k=">AAAB+HicbVBNS8NAFHypX7V+NOrRy2IRvFgSEfRY9NJjBdMW2lg22027dLMJuxuhhv4SLx4U8epP8ea/cdPmoK0DC8PMe7zZCRLOlHacb6u0tr6xuVXeruzs7u1X7YPDtopTSahHYh7LboAV5UxQTzPNaTeRFEcBp51gcpv7nUcqFYvFvZ4m1I/wSLCQEayNNLCr/QjrMcEcNR+yc3c2sGtO3ZkDrRK3IDUo0BrYX/1hTNKICk04VqrnOon2Myw1I5zOKv1U0QSTCR7RnqECR1T52Tz4DJ0aZYjCWJonNJqrvzcyHCk1jQIzmcdUy14u/uf1Uh1e+xkTSaqpIItDYcqRjlHeAhoySYnmU0MwkcxkRWSMJSbadFUxJbjLX14l7Yu669Tdu8ta46aoowzHcAJn4MIVNKAJLfCAQArP8Apv1pP1Yr1bH4vRklXsHMEfWJ8/5VaSkw==</latexit><latexit sha1_base64="rQh8zBfBXuoFgRwTpnKVY7ODq4k=">AAAB+HicbVBNS8NAFHypX7V+NOrRy2IRvFgSEfRY9NJjBdMW2lg22027dLMJuxuhhv4SLx4U8epP8ea/cdPmoK0DC8PMe7zZCRLOlHacb6u0tr6xuVXeruzs7u1X7YPDtopTSahHYh7LboAV5UxQTzPNaTeRFEcBp51gcpv7nUcqFYvFvZ4m1I/wSLCQEayNNLCr/QjrMcEcNR+yc3c2sGtO3ZkDrRK3IDUo0BrYX/1hTNKICk04VqrnOon2Myw1I5zOKv1U0QSTCR7RnqECR1T52Tz4DJ0aZYjCWJonNJqrvzcyHCk1jQIzmcdUy14u/uf1Uh1e+xkTSaqpIItDYcqRjlHeAhoySYnmU0MwkcxkRWSMJSbadFUxJbjLX14l7Yu669Tdu8ta46aoowzHcAJn4MIVNKAJLfCAQArP8Apv1pP1Yr1bH4vRklXsHMEfWJ8/5VaSkw==</latexit>

Following	dynamics	needs	numerical	
simulations.	However,	statistical	properties

⇤ =
p
⌫ + 1H

<latexit sha1_base64="zLpxtSaIEoj/2lqOnl9C4TY5wKg=">AAACC3icbVBNS8NAEN34WetX1KOXpUUQhZKIoBeh6KXHCvYDmlAm2227dLOJuxuhhN69+Fe8eFDEq3/Am//GTZuDtj4YeLw3w8y8IOZMacf5tpaWV1bX1gsbxc2t7Z1de2+/qaJEEtogEY9kOwBFORO0oZnmtB1LCmHAaSsY3WR+64FKxSJxp8cx9UMYCNZnBLSRunbJG0EcQ/cEX2FP3UudeiI5dSfYC0EPCXBc69plp+JMgReJm5MyylHv2l9eLyJJSIUmHJTquE6s/RSkZoTTSdFLFI2BjGBAO4YKCKny0+kvE3xklB7uR9KU0Hiq/p5IIVRqHAamM7tQzXuZ+J/XSXT/0k+ZiBNNBZkt6icc6whnweAek5RoPjYEiGTmVkyGIIFoE1/RhODOv7xImmcV16m4t+fl6nUeRwEdohI6Ri66QFVUQ3XUQAQ9omf0it6sJ+vFerc+Zq1LVj5zgP7A+vwBP5+Z5Q==</latexit><latexit sha1_base64="zLpxtSaIEoj/2lqOnl9C4TY5wKg=">AAACC3icbVBNS8NAEN34WetX1KOXpUUQhZKIoBeh6KXHCvYDmlAm2227dLOJuxuhhN69+Fe8eFDEq3/Am//GTZuDtj4YeLw3w8y8IOZMacf5tpaWV1bX1gsbxc2t7Z1de2+/qaJEEtogEY9kOwBFORO0oZnmtB1LCmHAaSsY3WR+64FKxSJxp8cx9UMYCNZnBLSRunbJG0EcQ/cEX2FP3UudeiI5dSfYC0EPCXBc69plp+JMgReJm5MyylHv2l9eLyJJSIUmHJTquE6s/RSkZoTTSdFLFI2BjGBAO4YKCKny0+kvE3xklB7uR9KU0Hiq/p5IIVRqHAamM7tQzXuZ+J/XSXT/0k+ZiBNNBZkt6icc6whnweAek5RoPjYEiGTmVkyGIIFoE1/RhODOv7xImmcV16m4t+fl6nUeRwEdohI6Ri66QFVUQ3XUQAQ9omf0it6sJ+vFerc+Zq1LVj5zgP7A+vwBP5+Z5Q==</latexit><latexit sha1_base64="zLpxtSaIEoj/2lqOnl9C4TY5wKg=">AAACC3icbVBNS8NAEN34WetX1KOXpUUQhZKIoBeh6KXHCvYDmlAm2227dLOJuxuhhN69+Fe8eFDEq3/Am//GTZuDtj4YeLw3w8y8IOZMacf5tpaWV1bX1gsbxc2t7Z1de2+/qaJEEtogEY9kOwBFORO0oZnmtB1LCmHAaSsY3WR+64FKxSJxp8cx9UMYCNZnBLSRunbJG0EcQ/cEX2FP3UudeiI5dSfYC0EPCXBc69plp+JMgReJm5MyylHv2l9eLyJJSIUmHJTquE6s/RSkZoTTSdFLFI2BjGBAO4YKCKny0+kvE3xklB7uR9KU0Hiq/p5IIVRqHAamM7tQzXuZ+J/XSXT/0k+ZiBNNBZkt6icc6whnweAek5RoPjYEiGTmVkyGIIFoE1/RhODOv7xImmcV16m4t+fl6nUeRwEdohI6Ri66QFVUQ3XUQAQ9omf0it6sJ+vFerc+Zq1LVj5zgP7A+vwBP5+Z5Q==</latexit><latexit sha1_base64="zLpxtSaIEoj/2lqOnl9C4TY5wKg=">AAACC3icbVBNS8NAEN34WetX1KOXpUUQhZKIoBeh6KXHCvYDmlAm2227dLOJuxuhhN69+Fe8eFDEq3/Am//GTZuDtj4YeLw3w8y8IOZMacf5tpaWV1bX1gsbxc2t7Z1de2+/qaJEEtogEY9kOwBFORO0oZnmtB1LCmHAaSsY3WR+64FKxSJxp8cx9UMYCNZnBLSRunbJG0EcQ/cEX2FP3UudeiI5dSfYC0EPCXBc69plp+JMgReJm5MyylHv2l9eLyJJSIUmHJTquE6s/RSkZoTTSdFLFI2BjGBAO4YKCKny0+kvE3xklB7uR9KU0Hiq/p5IIVRqHAamM7tQzXuZ+J/XSXT/0k+ZiBNNBZkt6icc6whnweAek5RoPjYEiGTmVkyGIIFoE1/RhODOv7xImmcV16m4t+fl6nUeRwEdohI6Ri66QFVUQ3XUQAQ9omf0it6sJ+vFerc+Zq1LVj5zgP7A+vwBP5+Z5Q==</latexit>



Cosmic	string	formation

• Time	dep.	VEV


• Short-lived


• fat	string


• Non	scaling
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<latexit sha1_base64="EH/K4JP/GfYx9QW+nwnhr4lB5pI="></latexit><latexit sha1_base64="EH/K4JP/GfYx9QW+nwnhr4lB5pI="></latexit><latexit sha1_base64="EH/K4JP/GfYx9QW+nwnhr4lB5pI="></latexit><latexit sha1_base64="EH/K4JP/GfYx9QW+nwnhr4lB5pI="></latexit>

#
<latexit sha1_base64="r4b0iVfSqtBws5Fv1dT4tOBXr5c=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4Krsi6LHoxWMF+yHtUrJp2oYm2SWZLZSlv8KLB0W8+nO8+W9M2z1o64PA472ZycyLEiks+v63t7a+sbm1Xdgp7u7tHxyWjo4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9HobuY3x9xYEetHnCQ8VHSgRV8wik566oypwSFH2i2V/Yo/B1klQU7KkKPWLX11ejFLFdfIJLW2HfgJhpkbJ5jk02IntTyhbEQHvO2oporbMJsvPCXnTumRfmzc00jm6u+OjCprJypylYri0C57M/E/r51i/ybMhE5S5JotPuqnkmBMZteTnjCcoZw4QpkRblfChtRQhi6jogshWD55lTQuK4FfCR6uytXbPI4CnMIZXEAA11CFe6hBHRgoeIZXePOM9+K9ex+L0jUv7zmBP/A+fwAOZpCP</latexit><latexit sha1_base64="r4b0iVfSqtBws5Fv1dT4tOBXr5c=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4Krsi6LHoxWMF+yHtUrJp2oYm2SWZLZSlv8KLB0W8+nO8+W9M2z1o64PA472ZycyLEiks+v63t7a+sbm1Xdgp7u7tHxyWjo4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9HobuY3x9xYEetHnCQ8VHSgRV8wik566oypwSFH2i2V/Yo/B1klQU7KkKPWLX11ejFLFdfIJLW2HfgJhpkbJ5jk02IntTyhbEQHvO2oporbMJsvPCXnTumRfmzc00jm6u+OjCprJypylYri0C57M/E/r51i/ybMhE5S5JotPuqnkmBMZteTnjCcoZw4QpkRblfChtRQhi6jogshWD55lTQuK4FfCR6uytXbPI4CnMIZXEAA11CFe6hBHRgoeIZXePOM9+K9ex+L0jUv7zmBP/A+fwAOZpCP</latexit><latexit sha1_base64="r4b0iVfSqtBws5Fv1dT4tOBXr5c=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4Krsi6LHoxWMF+yHtUrJp2oYm2SWZLZSlv8KLB0W8+nO8+W9M2z1o64PA472ZycyLEiks+v63t7a+sbm1Xdgp7u7tHxyWjo4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9HobuY3x9xYEetHnCQ8VHSgRV8wik566oypwSFH2i2V/Yo/B1klQU7KkKPWLX11ejFLFdfIJLW2HfgJhpkbJ5jk02IntTyhbEQHvO2oporbMJsvPCXnTumRfmzc00jm6u+OjCprJypylYri0C57M/E/r51i/ybMhE5S5JotPuqnkmBMZteTnjCcoZw4QpkRblfChtRQhi6jogshWD55lTQuK4FfCR6uytXbPI4CnMIZXEAA11CFe6hBHRgoeIZXePOM9+K9ex+L0jUv7zmBP/A+fwAOZpCP</latexit><latexit sha1_base64="r4b0iVfSqtBws5Fv1dT4tOBXr5c=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJ4Krsi6LHoxWMF+yHtUrJp2oYm2SWZLZSlv8KLB0W8+nO8+W9M2z1o64PA472ZycyLEiks+v63t7a+sbm1Xdgp7u7tHxyWjo4bNk4N43UWy9i0Imq5FJrXUaDkrcRwqiLJm9HobuY3x9xYEetHnCQ8VHSgRV8wik566oypwSFH2i2V/Yo/B1klQU7KkKPWLX11ejFLFdfIJLW2HfgJhpkbJ5jk02IntTyhbEQHvO2oporbMJsvPCXnTumRfmzc00jm6u+OjCprJypylYri0C57M/E/r51i/ybMhE5S5JotPuqnkmBMZteTnjCcoZw4QpkRblfChtRQhi6jogshWD55lTQuK4FfCR6uytXbPI4CnMIZXEAA11CFe6hBHRgoeIZXePOM9+K9ex+L0jUv7zmBP/A+fwAOZpCP</latexit>

H
�1

<latexit sha1_base64="72kLmjsbU6vNIAs3NoO8QygPAbQ=">AAAB+XicbVDLSgMxFL3xWetr1KWbYBHcWGakoMuCmy4r2Ae0Y8mkmTY0kxmSTKEM/RM3LhRx65+482/MtLPQ1gOBwzn3ck9OkAiujet+o43Nre2d3dJeef/g8OjYOTlt6zhVlLVoLGLVDYhmgkvWMtwI1k0UI1EgWCeY3Od+Z8qU5rF8NLOE+REZSR5ySoyVBo7Tj4gZUyJw4ym79ublgVNxq+4CeJ14BalAgebA+eoPY5pGTBoqiNY9z02MnxFlOBVsXu6nmiWETsiI9SyVJGLazxbJ5/jSKkMcxso+afBC/b2RkUjrWRTYyTynXvVy8T+vl5rwzs+4TFLDJF0eClOBTYzzGvCQK0aNmFlCqOI2K6Zjogg1tqy8BG/1y+ukfVP13Kr3UKvUa0UdJTiHC7gCD26hDg1oQgsoTOEZXuENZegFvaOP5egGKnbO4A/Q5w8ayJKZ</latexit><latexit sha1_base64="72kLmjsbU6vNIAs3NoO8QygPAbQ=">AAAB+XicbVDLSgMxFL3xWetr1KWbYBHcWGakoMuCmy4r2Ae0Y8mkmTY0kxmSTKEM/RM3LhRx65+482/MtLPQ1gOBwzn3ck9OkAiujet+o43Nre2d3dJeef/g8OjYOTlt6zhVlLVoLGLVDYhmgkvWMtwI1k0UI1EgWCeY3Od+Z8qU5rF8NLOE+REZSR5ySoyVBo7Tj4gZUyJw4ym79ublgVNxq+4CeJ14BalAgebA+eoPY5pGTBoqiNY9z02MnxFlOBVsXu6nmiWETsiI9SyVJGLazxbJ5/jSKkMcxso+afBC/b2RkUjrWRTYyTynXvVy8T+vl5rwzs+4TFLDJF0eClOBTYzzGvCQK0aNmFlCqOI2K6Zjogg1tqy8BG/1y+ukfVP13Kr3UKvUa0UdJTiHC7gCD26hDg1oQgsoTOEZXuENZegFvaOP5egGKnbO4A/Q5w8ayJKZ</latexit><latexit sha1_base64="72kLmjsbU6vNIAs3NoO8QygPAbQ=">AAAB+XicbVDLSgMxFL3xWetr1KWbYBHcWGakoMuCmy4r2Ae0Y8mkmTY0kxmSTKEM/RM3LhRx65+482/MtLPQ1gOBwzn3ck9OkAiujet+o43Nre2d3dJeef/g8OjYOTlt6zhVlLVoLGLVDYhmgkvWMtwI1k0UI1EgWCeY3Od+Z8qU5rF8NLOE+REZSR5ySoyVBo7Tj4gZUyJw4ym79ublgVNxq+4CeJ14BalAgebA+eoPY5pGTBoqiNY9z02MnxFlOBVsXu6nmiWETsiI9SyVJGLazxbJ5/jSKkMcxso+afBC/b2RkUjrWRTYyTynXvVy8T+vl5rwzs+4TFLDJF0eClOBTYzzGvCQK0aNmFlCqOI2K6Zjogg1tqy8BG/1y+ukfVP13Kr3UKvUa0UdJTiHC7gCD26hDg1oQgsoTOEZXuENZegFvaOP5egGKnbO4A/Q5w8ayJKZ</latexit><latexit sha1_base64="72kLmjsbU6vNIAs3NoO8QygPAbQ=">AAAB+XicbVDLSgMxFL3xWetr1KWbYBHcWGakoMuCmy4r2Ae0Y8mkmTY0kxmSTKEM/RM3LhRx65+482/MtLPQ1gOBwzn3ck9OkAiujet+o43Nre2d3dJeef/g8OjYOTlt6zhVlLVoLGLVDYhmgkvWMtwI1k0UI1EgWCeY3Od+Z8qU5rF8NLOE+REZSR5ySoyVBo7Tj4gZUyJw4ym79ublgVNxq+4CeJ14BalAgebA+eoPY5pGTBoqiNY9z02MnxFlOBVsXu6nmiWETsiI9SyVJGLazxbJ5/jSKkMcxso+afBC/b2RkUjrWRTYyTynXvVy8T+vl5rwzs+4TFLDJF0eClOBTYzzGvCQK0aNmFlCqOI2K6Zjogg1tqy8BG/1y+ukfVP13Kr3UKvUa0UdJTiHC7gCD26hDg1oQgsoTOEZXuENZegFvaOP5egGKnbO4A/Q5w8ayJKZ</latexit>



Spectator	field	dynamics

Exact
 Effective

• The	origin	is	again	the	minimum


• Field	start	to	oscillate	around	the	origin
Cosmic	defects	decay!
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<latexit sha1_base64="4jS3cF8xZ6IpY9HgBzSEkmWVMHo=">AAAB/3icbVC7SgNBFL3rM8bXqmBjMxiE2IRdCWgZsLGM4CaBZAmzk0kyZPbBzF0xrCn8FRsLRWz9DTv/xkmyhSYeGDiccw9z7wkSKTQ6zre1srq2vrFZ2Cpu7+zu7dsHhw0dp4pxj8UyVq2Aai5FxD0UKHkrUZyGgeTNYHQ99Zv3XGkRR3c4Trgf0kEk+oJRNFLXPvbK7jnpIH/AjCQx8ggFlZOuXXIqzgxkmbg5KUGOetf+6vRiloYmzyTVuu06CfoZVSiY5JNiJ9U8oWxEB7xtaERDrv1stv+EnBmlR/qxMi9CMlN/JzIaaj0OAzMZUhzqRW8q/ue1U+xf+ZmIktQcxuYf9VNJMCbTMkhPKM5Qjg2hTAmzK2FDqihDU1nRlOAunrxMGhcV1/DbaqlWzesowAmcQhlcuIQa3EAdPGDwCM/wCm/Wk/VivVsf89EVK88cwR9Ynz8YLZV5</latexit><latexit sha1_base64="4jS3cF8xZ6IpY9HgBzSEkmWVMHo=">AAAB/3icbVC7SgNBFL3rM8bXqmBjMxiE2IRdCWgZsLGM4CaBZAmzk0kyZPbBzF0xrCn8FRsLRWz9DTv/xkmyhSYeGDiccw9z7wkSKTQ6zre1srq2vrFZ2Cpu7+zu7dsHhw0dp4pxj8UyVq2Aai5FxD0UKHkrUZyGgeTNYHQ99Zv3XGkRR3c4Trgf0kEk+oJRNFLXPvbK7jnpIH/AjCQx8ggFlZOuXXIqzgxkmbg5KUGOetf+6vRiloYmzyTVuu06CfoZVSiY5JNiJ9U8oWxEB7xtaERDrv1stv+EnBmlR/qxMi9CMlN/JzIaaj0OAzMZUhzqRW8q/ue1U+xf+ZmIktQcxuYf9VNJMCbTMkhPKM5Qjg2hTAmzK2FDqihDU1nRlOAunrxMGhcV1/DbaqlWzesowAmcQhlcuIQa3EAdPGDwCM/wCm/Wk/VivVsf89EVK88cwR9Ynz8YLZV5</latexit><latexit sha1_base64="4jS3cF8xZ6IpY9HgBzSEkmWVMHo=">AAAB/3icbVC7SgNBFL3rM8bXqmBjMxiE2IRdCWgZsLGM4CaBZAmzk0kyZPbBzF0xrCn8FRsLRWz9DTv/xkmyhSYeGDiccw9z7wkSKTQ6zre1srq2vrFZ2Cpu7+zu7dsHhw0dp4pxj8UyVq2Aai5FxD0UKHkrUZyGgeTNYHQ99Zv3XGkRR3c4Trgf0kEk+oJRNFLXPvbK7jnpIH/AjCQx8ggFlZOuXXIqzgxkmbg5KUGOetf+6vRiloYmzyTVuu06CfoZVSiY5JNiJ9U8oWxEB7xtaERDrv1stv+EnBmlR/qxMi9CMlN/JzIaaj0OAzMZUhzqRW8q/ue1U+xf+ZmIktQcxuYf9VNJMCbTMkhPKM5Qjg2hTAmzK2FDqihDU1nRlOAunrxMGhcV1/DbaqlWzesowAmcQhlcuIQa3EAdPGDwCM/wCm/Wk/VivVsf89EVK88cwR9Ynz8YLZV5</latexit><latexit sha1_base64="4jS3cF8xZ6IpY9HgBzSEkmWVMHo=">AAAB/3icbVC7SgNBFL3rM8bXqmBjMxiE2IRdCWgZsLGM4CaBZAmzk0kyZPbBzF0xrCn8FRsLRWz9DTv/xkmyhSYeGDiccw9z7wkSKTQ6zre1srq2vrFZ2Cpu7+zu7dsHhw0dp4pxj8UyVq2Aai5FxD0UKHkrUZyGgeTNYHQ99Zv3XGkRR3c4Trgf0kEk+oJRNFLXPvbK7jnpIH/AjCQx8ggFlZOuXXIqzgxkmbg5KUGOetf+6vRiloYmzyTVuu06CfoZVSiY5JNiJ9U8oWxEB7xtaERDrv1stv+EnBmlR/qxMi9CMlN/JzIaaj0OAzMZUhzqRW8q/ue1U+xf+ZmIktQcxuYf9VNJMCbTMkhPKM5Qjg2hTAmzK2FDqihDU1nRlOAunrxMGhcV1/DbaqlWzesowAmcQhlcuIQa3EAdPGDwCM/wCm/Wk/VivVsf89EVK88cwR9Ynz8YLZV5</latexit>

R = 3H2(1� 3w)
<latexit sha1_base64="JdnJ4eX4gECQ/vkmeGWJoHuUT4I=">AAAB83icbZDLSgMxFIbP1Futt6pLN8Ei1IVlpi3oRii46bKKvUA7lkyaaUMzmSHJKGXoa7hxoYhbX8adb2PazkJbfwh8/OcczsnvRZwpbdvfVmZtfWNzK7ud29nd2z/IHx61VBhLQpsk5KHseFhRzgRtaqY57USS4sDjtO2Nb2b19iOVioXiXk8i6gZ4KJjPCNbG6t1dV+oP5aJzUXk67+cLdsmeC62Ck0IBUjX6+a/eICRxQIUmHCvVdexIuwmWmhFOp7lerGiEyRgPadegwAFVbjK/eYrOjDNAfijNExrN3d8TCQ6UmgSe6QywHqnl2sz8r9aNtX/lJkxEsaaCLBb5MUc6RLMA0IBJSjSfGMBEMnMrIiMsMdEmppwJwVn+8iq0yiXH8G21UKumcWThBE6hCA5cQg3q0IAmEIjgGV7hzYqtF+vd+li0Zqx05hj+yPr8AUumj9c=</latexit><latexit sha1_base64="JdnJ4eX4gECQ/vkmeGWJoHuUT4I=">AAAB83icbZDLSgMxFIbP1Futt6pLN8Ei1IVlpi3oRii46bKKvUA7lkyaaUMzmSHJKGXoa7hxoYhbX8adb2PazkJbfwh8/OcczsnvRZwpbdvfVmZtfWNzK7ud29nd2z/IHx61VBhLQpsk5KHseFhRzgRtaqY57USS4sDjtO2Nb2b19iOVioXiXk8i6gZ4KJjPCNbG6t1dV+oP5aJzUXk67+cLdsmeC62Ck0IBUjX6+a/eICRxQIUmHCvVdexIuwmWmhFOp7lerGiEyRgPadegwAFVbjK/eYrOjDNAfijNExrN3d8TCQ6UmgSe6QywHqnl2sz8r9aNtX/lJkxEsaaCLBb5MUc6RLMA0IBJSjSfGMBEMnMrIiMsMdEmppwJwVn+8iq0yiXH8G21UKumcWThBE6hCA5cQg3q0IAmEIjgGV7hzYqtF+vd+li0Zqx05hj+yPr8AUumj9c=</latexit><latexit sha1_base64="JdnJ4eX4gECQ/vkmeGWJoHuUT4I=">AAAB83icbZDLSgMxFIbP1Futt6pLN8Ei1IVlpi3oRii46bKKvUA7lkyaaUMzmSHJKGXoa7hxoYhbX8adb2PazkJbfwh8/OcczsnvRZwpbdvfVmZtfWNzK7ud29nd2z/IHx61VBhLQpsk5KHseFhRzgRtaqY57USS4sDjtO2Nb2b19iOVioXiXk8i6gZ4KJjPCNbG6t1dV+oP5aJzUXk67+cLdsmeC62Ck0IBUjX6+a/eICRxQIUmHCvVdexIuwmWmhFOp7lerGiEyRgPadegwAFVbjK/eYrOjDNAfijNExrN3d8TCQ6UmgSe6QywHqnl2sz8r9aNtX/lJkxEsaaCLBb5MUc6RLMA0IBJSjSfGMBEMnMrIiMsMdEmppwJwVn+8iq0yiXH8G21UKumcWThBE6hCA5cQg3q0IAmEIjgGV7hzYqtF+vd+li0Zqx05hj+yPr8AUumj9c=</latexit><latexit sha1_base64="JdnJ4eX4gECQ/vkmeGWJoHuUT4I=">AAAB83icbZDLSgMxFIbP1Futt6pLN8Ei1IVlpi3oRii46bKKvUA7lkyaaUMzmSHJKGXoa7hxoYhbX8adb2PazkJbfwh8/OcczsnvRZwpbdvfVmZtfWNzK7ud29nd2z/IHx61VBhLQpsk5KHseFhRzgRtaqY57USS4sDjtO2Nb2b19iOVioXiXk8i6gZ4KJjPCNbG6t1dV+oP5aJzUXk67+cLdsmeC62Ck0IBUjX6+a/eICRxQIUmHCvVdexIuwmWmhFOp7lerGiEyRgPadegwAFVbjK/eYrOjDNAfijNExrN3d8TCQ6UmgSe6QywHqnl2sz8r9aNtX/lJkxEsaaCLBb5MUc6RLMA0IBJSjSfGMBEMnMrIiMsMdEmppwJwVn+8iq0yiXH8G21UKumcWThBE6hCA5cQg3q0IAmEIjgGV7hzYqtF+vd+li0Zqx05hj+yPr8AUumj9c=</latexit>

R = 0
<latexit sha1_base64="MnEeS6PLNN6tQVdKlH8kmZlkpho=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjfOQByRJmJ73JkNnZZWZWCEs+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K0gE18Z1v53Cyura+kZxs7S1vbO7V94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDP1W0+oNI/loxkn6Ed0IHnIGTVWeri/cnvlilt1ZyDLxMtJBXLUe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYslTRC7WezUyfkxCp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDSz7hMUoOSzReFqSAmJtO/SZ8rZEaMLaFMcXsrYUOqKDM2nZINwVt8eZk0z6qeW/Xuziu16zyOIhzBMZyCBxdQg1uoQwMYDOAZXuHNEc6L8+58zFsLTj5zCH/gfP4AnI+NVw==</latexit><latexit sha1_base64="MnEeS6PLNN6tQVdKlH8kmZlkpho=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjfOQByRJmJ73JkNnZZWZWCEs+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K0gE18Z1v53Cyura+kZxs7S1vbO7V94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDP1W0+oNI/loxkn6Ed0IHnIGTVWeri/cnvlilt1ZyDLxMtJBXLUe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYslTRC7WezUyfkxCp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDSz7hMUoOSzReFqSAmJtO/SZ8rZEaMLaFMcXsrYUOqKDM2nZINwVt8eZk0z6qeW/Xuziu16zyOIhzBMZyCBxdQg1uoQwMYDOAZXuHNEc6L8+58zFsLTj5zCH/gfP4AnI+NVw==</latexit><latexit sha1_base64="MnEeS6PLNN6tQVdKlH8kmZlkpho=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjfOQByRJmJ73JkNnZZWZWCEs+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K0gE18Z1v53Cyura+kZxs7S1vbO7V94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDP1W0+oNI/loxkn6Ed0IHnIGTVWeri/cnvlilt1ZyDLxMtJBXLUe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYslTRC7WezUyfkxCp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDSz7hMUoOSzReFqSAmJtO/SZ8rZEaMLaFMcXsrYUOqKDM2nZINwVt8eZk0z6qeW/Xuziu16zyOIhzBMZyCBxdQg1uoQwMYDOAZXuHNEc6L8+58zFsLTj5zCH/gfP4AnI+NVw==</latexit><latexit sha1_base64="MnEeS6PLNN6tQVdKlH8kmZlkpho=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjfOQByRJmJ73JkNnZZWZWCEs+wYsHRbz6Rd78GyfJHjSxoKGo6qa7K0gE18Z1v53Cyura+kZxs7S1vbO7V94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDP1W0+oNI/loxkn6Ed0IHnIGTVWeri/cnvlilt1ZyDLxMtJBXLUe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYslTRC7WezUyfkxCp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDSz7hMUoOSzReFqSAmJtO/SZ8rZEaMLaFMcXsrYUOqKDM2nZINwVt8eZk0z6qeW/Xuziu16zyOIhzBMZyCBxdQg1uoQwMYDOAZXuHNEc6L8+58zFsLTj5zCH/gfP4AnI+NVw==</latexit>

Symmetry	restoration:	

!2
(z) = 2 �M2(z) + 3�Y 2

rms(z)
<latexit sha1_base64="7w8eJcZNB31e/gpd4Q0a8eVjIt8="></latexit><latexit sha1_base64="7w8eJcZNB31e/gpd4Q0a8eVjIt8="></latexit><latexit sha1_base64="7w8eJcZNB31e/gpd4Q0a8eVjIt8="></latexit><latexit sha1_base64="7w8eJcZNB31e/gpd4Q0a8eVjIt8="></latexit>

}



GW	spectrum

kpeak(t) ⇠ aH
<latexit sha1_base64="ge4dH8riDr/RyeUqV8FE9sFf94g=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBItRNSaSgy4KbLivYCzQhTKaTdsjMJMxMhBKy8VXcuFDErY/hzrdx2mahrT8MfPznHM6cP0wZVdpxvq3KxubW9k51t7a3f3B4ZB+f9FWSSUx6OGGJHIZIEUYF6WmqGRmmkiAeMjII47t5ffBIpKKJeNCzlPgcTQSNKEbaWIF9Fge5JzlMCYqLhr6CnqIcok5g152msxBcB7eEOijVDewvb5zgjBOhMUNKjVwn1X6OpKaYkaLmZYqkCMdoQkYGBeJE+fnigAJeGmcMo0SaJzRcuL8ncsSVmvHQdHKkp2q1Njf/q40yHd36ORVpponAy0VRxqBO4DwNOKaSYM1mBhCW1PwV4imSCGuTWc2E4K6evA7966Zr+L5Vb7fKOKrgHFyABnDBDWiDDuiCHsCgAM/gFbxZT9aL9W59LFsrVjlzCv7I+vwBar+VlA==</latexit><latexit sha1_base64="ge4dH8riDr/RyeUqV8FE9sFf94g=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBItRNSaSgy4KbLivYCzQhTKaTdsjMJMxMhBKy8VXcuFDErY/hzrdx2mahrT8MfPznHM6cP0wZVdpxvq3KxubW9k51t7a3f3B4ZB+f9FWSSUx6OGGJHIZIEUYF6WmqGRmmkiAeMjII47t5ffBIpKKJeNCzlPgcTQSNKEbaWIF9Fge5JzlMCYqLhr6CnqIcok5g152msxBcB7eEOijVDewvb5zgjBOhMUNKjVwn1X6OpKaYkaLmZYqkCMdoQkYGBeJE+fnigAJeGmcMo0SaJzRcuL8ncsSVmvHQdHKkp2q1Njf/q40yHd36ORVpponAy0VRxqBO4DwNOKaSYM1mBhCW1PwV4imSCGuTWc2E4K6evA7966Zr+L5Vb7fKOKrgHFyABnDBDWiDDuiCHsCgAM/gFbxZT9aL9W59LFsrVjlzCv7I+vwBar+VlA==</latexit><latexit sha1_base64="ge4dH8riDr/RyeUqV8FE9sFf94g=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBItRNSaSgy4KbLivYCzQhTKaTdsjMJMxMhBKy8VXcuFDErY/hzrdx2mahrT8MfPznHM6cP0wZVdpxvq3KxubW9k51t7a3f3B4ZB+f9FWSSUx6OGGJHIZIEUYF6WmqGRmmkiAeMjII47t5ffBIpKKJeNCzlPgcTQSNKEbaWIF9Fge5JzlMCYqLhr6CnqIcok5g152msxBcB7eEOijVDewvb5zgjBOhMUNKjVwn1X6OpKaYkaLmZYqkCMdoQkYGBeJE+fnigAJeGmcMo0SaJzRcuL8ncsSVmvHQdHKkp2q1Njf/q40yHd36ORVpponAy0VRxqBO4DwNOKaSYM1mBhCW1PwV4imSCGuTWc2E4K6evA7966Zr+L5Vb7fKOKrgHFyABnDBDWiDDuiCHsCgAM/gFbxZT9aL9W59LFsrVjlzCv7I+vwBar+VlA==</latexit><latexit sha1_base64="ge4dH8riDr/RyeUqV8FE9sFf94g=">AAACAHicbZDLSsNAFIYn9VbrLerChZvBItRNSaSgy4KbLivYCzQhTKaTdsjMJMxMhBKy8VXcuFDErY/hzrdx2mahrT8MfPznHM6cP0wZVdpxvq3KxubW9k51t7a3f3B4ZB+f9FWSSUx6OGGJHIZIEUYF6WmqGRmmkiAeMjII47t5ffBIpKKJeNCzlPgcTQSNKEbaWIF9Fge5JzlMCYqLhr6CnqIcok5g152msxBcB7eEOijVDewvb5zgjBOhMUNKjVwn1X6OpKaYkaLmZYqkCMdoQkYGBeJE+fnigAJeGmcMo0SaJzRcuL8ncsSVmvHQdHKkp2q1Njf/q40yHd36ORVpponAy0VRxqBO4DwNOKaSYM1mBhCW1PwV4imSCGuTWc2E4K6evA7966Zr+L5Vb7fKOKrgHFyABnDBDWiDDuiCHsCgAM/gFbxZT9aL9W59LFsrVjlzCv7I+vwBar+VlA==</latexit>

Ppeak(t) �
✓
|�(t)|
MP

◆4

<latexit sha1_base64="0+tbVVcuvjL06f8o79UUWsL3+T4="></latexit><latexit sha1_base64="0+tbVVcuvjL06f8o79UUWsL3+T4="></latexit><latexit sha1_base64="0+tbVVcuvjL06f8o79UUWsL3+T4="></latexit><latexit sha1_base64="0+tbVVcuvjL06f8o79UUWsL3+T4="></latexit>

⇥GW (�, k) =

Z �

�i

d log � 0
�PGW(� 0, k)

� log � 0

✓
a(� 0)

a(�)

◆b

<latexit sha1_base64="OLUl6zSYuSceD9f3yLQEXBAXJkM="></latexit><latexit sha1_base64="OLUl6zSYuSceD9f3yLQEXBAXJkM="></latexit><latexit sha1_base64="OLUl6zSYuSceD9f3yLQEXBAXJkM="></latexit><latexit sha1_base64="OLUl6zSYuSceD9f3yLQEXBAXJkM="></latexit>
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Ppeak(t)
⇣
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⌘��̄
for k > kpeak ,

<latexit sha1_base64="GmVj+yLo9C6fDJr94FL3Pnykc9o="></latexit><latexit sha1_base64="GmVj+yLo9C6fDJr94FL3Pnykc9o="></latexit><latexit sha1_base64="GmVj+yLo9C6fDJr94FL3Pnykc9o="></latexit><latexit sha1_base64="GmVj+yLo9C6fDJr94FL3Pnykc9o="></latexit>

• Enhancement	due	to	background	

• Instantaneous	GW	spectrum

⇢GW ⇠ a�4 ⇢� ⇠ a�6
<latexit sha1_base64="Ua2xa2tW2InTGfeZaYTi0ViTPxc=">AAACHXicbVDLSsNAFJ34rPUVdelmsAhuLIkUdVl0ocsK9gFNDJPJpBk6k6QzE6GE/Igbf8WNC0VcuBH/xjQNoq0HLhzOuZd773FjRqUyjC9tYXFpeWW1slZd39jc2tZ3djsySgQmbRyxSPRcJAmjIWkrqhjpxYIg7jLSdYeXE797T4SkUXirxjGxORqE1KcYqVxy9IYlgshJLcHhVTezJOUQ3aXHjcwajRLkwcK24oD+WKdZ1dFrRt0oAOeJWZIaKNFy9A/Li3DCSagwQ1L2TSNWdoqEopiRrGolksQID9GA9HMaIk6knRbfZfAwVzzoRyKvUMFC/T2RIi7lmLt5J0cqkLPeRPzP6yfKP7dTGsaJIiGeLvITBlUEJ1FBjwqCFRvnBGFB81shDpBAWOWBTkIwZ1+eJ52TumnUzZtGrXlRxlEB++AAHAETnIEmuAYt0AYYPIAn8AJetUftWXvT3qetC1o5swf+QPv8Br1Roac=</latexit><latexit sha1_base64="Ua2xa2tW2InTGfeZaYTi0ViTPxc=">AAACHXicbVDLSsNAFJ34rPUVdelmsAhuLIkUdVl0ocsK9gFNDJPJpBk6k6QzE6GE/Igbf8WNC0VcuBH/xjQNoq0HLhzOuZd773FjRqUyjC9tYXFpeWW1slZd39jc2tZ3djsySgQmbRyxSPRcJAmjIWkrqhjpxYIg7jLSdYeXE797T4SkUXirxjGxORqE1KcYqVxy9IYlgshJLcHhVTezJOUQ3aXHjcwajRLkwcK24oD+WKdZ1dFrRt0oAOeJWZIaKNFy9A/Li3DCSagwQ1L2TSNWdoqEopiRrGolksQID9GA9HMaIk6knRbfZfAwVzzoRyKvUMFC/T2RIi7lmLt5J0cqkLPeRPzP6yfKP7dTGsaJIiGeLvITBlUEJ1FBjwqCFRvnBGFB81shDpBAWOWBTkIwZ1+eJ52TumnUzZtGrXlRxlEB++AAHAETnIEmuAYt0AYYPIAn8AJetUftWXvT3qetC1o5swf+QPv8Br1Roac=</latexit><latexit sha1_base64="Ua2xa2tW2InTGfeZaYTi0ViTPxc=">AAACHXicbVDLSsNAFJ34rPUVdelmsAhuLIkUdVl0ocsK9gFNDJPJpBk6k6QzE6GE/Igbf8WNC0VcuBH/xjQNoq0HLhzOuZd773FjRqUyjC9tYXFpeWW1slZd39jc2tZ3djsySgQmbRyxSPRcJAmjIWkrqhjpxYIg7jLSdYeXE797T4SkUXirxjGxORqE1KcYqVxy9IYlgshJLcHhVTezJOUQ3aXHjcwajRLkwcK24oD+WKdZ1dFrRt0oAOeJWZIaKNFy9A/Li3DCSagwQ1L2TSNWdoqEopiRrGolksQID9GA9HMaIk6knRbfZfAwVzzoRyKvUMFC/T2RIi7lmLt5J0cqkLPeRPzP6yfKP7dTGsaJIiGeLvITBlUEJ1FBjwqCFRvnBGFB81shDpBAWOWBTkIwZ1+eJ52TumnUzZtGrXlRxlEB++AAHAETnIEmuAYt0AYYPIAn8AJetUftWXvT3qetC1o5swf+QPv8Br1Roac=</latexit><latexit sha1_base64="Ua2xa2tW2InTGfeZaYTi0ViTPxc=">AAACHXicbVDLSsNAFJ34rPUVdelmsAhuLIkUdVl0ocsK9gFNDJPJpBk6k6QzE6GE/Igbf8WNC0VcuBH/xjQNoq0HLhzOuZd773FjRqUyjC9tYXFpeWW1slZd39jc2tZ3djsySgQmbRyxSPRcJAmjIWkrqhjpxYIg7jLSdYeXE797T4SkUXirxjGxORqE1KcYqVxy9IYlgshJLcHhVTezJOUQ3aXHjcwajRLkwcK24oD+WKdZ1dFrRt0oAOeJWZIaKNFy9A/Li3DCSagwQ1L2TSNWdoqEopiRrGolksQID9GA9HMaIk6knRbfZfAwVzzoRyKvUMFC/T2RIi7lmLt5J0cqkLPeRPzP6yfKP7dTGsaJIiGeLvITBlUEJ1FBjwqCFRvnBGFB81shDpBAWOWBTkIwZ1+eJ52TumnUzZtGrXlRxlEB++AAHAETnIEmuAYt0AYYPIAn8AJetUftWXvT3qetC1o5swf+QPv8Br1Roac=</latexit>



GW	spectrum
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<latexit sha1_base64="ty6FAer/nFQHaBWvIiMmthry+b4="></latexit><latexit sha1_base64="ty6FAer/nFQHaBWvIiMmthry+b4="></latexit><latexit sha1_base64="ty6FAer/nFQHaBWvIiMmthry+b4="></latexit><latexit sha1_base64="ty6FAer/nFQHaBWvIiMmthry+b4="></latexit>
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✓
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<latexit sha1_base64="3yr0Y9UZhAss7JS7ccL8uwf/IlY="></latexit><latexit sha1_base64="3yr0Y9UZhAss7JS7ccL8uwf/IlY="></latexit><latexit sha1_base64="3yr0Y9UZhAss7JS7ccL8uwf/IlY="></latexit><latexit sha1_base64="3yr0Y9UZhAss7JS7ccL8uwf/IlY="></latexit>

f
osc
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✓
Hkin

1011GeV

◆1/2 ✓ �

10�14

◆3/4 ✓
arad

aosc

◆2

<latexit sha1_base64="WCIAJbOA67jFv6/Qzt6ocvLagtA="></latexit><latexit sha1_base64="WCIAJbOA67jFv6/Qzt6ocvLagtA="></latexit><latexit sha1_base64="WCIAJbOA67jFv6/Qzt6ocvLagtA="></latexit><latexit sha1_base64="WCIAJbOA67jFv6/Qzt6ocvLagtA="></latexit>

⇠
<latexit sha1_base64="4VFGcU11/3c6lmlgO7cg9dTMA/w=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyon1AG8pkOmmHTiZhZiKW0E9w40IRt36RO//GSVtBRQ9cOJxzL/feEyScKY3Qh1VYWV1b3yhulra2d3b3yvsHbRWnktAWiXksuwFWlDNBW5ppTruJpDgKOO0Ek8vc79xRqVgsbvU0oX6ER4KFjGBtpJv+PRuUK8g+r1ddrwqRjVDNcZ2cuDXvzIOOUXJUwBLNQfm9P4xJGlGhCcdK9RyUaD/DUjPC6azUTxVNMJngEe0ZKnBElZ/NT53BE6MMYRhLU0LDufp9IsORUtMoMJ0R1mP128vFv7xeqsO6nzGRpJoKslgUphzqGOZ/wyGTlGg+NQQTycytkIyxxESbdEomhK9P4f+k7doOsp1rr9K4WMZRBEfgGJwCB9RAA1yBJmgBAkbgATyBZ4tbj9aL9bpoLVjLmUPwA9bbJ7v0jhc=</latexit><latexit sha1_base64="4VFGcU11/3c6lmlgO7cg9dTMA/w=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyon1AG8pkOmmHTiZhZiKW0E9w40IRt36RO//GSVtBRQ9cOJxzL/feEyScKY3Qh1VYWV1b3yhulra2d3b3yvsHbRWnktAWiXksuwFWlDNBW5ppTruJpDgKOO0Ek8vc79xRqVgsbvU0oX6ER4KFjGBtpJv+PRuUK8g+r1ddrwqRjVDNcZ2cuDXvzIOOUXJUwBLNQfm9P4xJGlGhCcdK9RyUaD/DUjPC6azUTxVNMJngEe0ZKnBElZ/NT53BE6MMYRhLU0LDufp9IsORUtMoMJ0R1mP128vFv7xeqsO6nzGRpJoKslgUphzqGOZ/wyGTlGg+NQQTycytkIyxxESbdEomhK9P4f+k7doOsp1rr9K4WMZRBEfgGJwCB9RAA1yBJmgBAkbgATyBZ4tbj9aL9bpoLVjLmUPwA9bbJ7v0jhc=</latexit><latexit sha1_base64="4VFGcU11/3c6lmlgO7cg9dTMA/w=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyon1AG8pkOmmHTiZhZiKW0E9w40IRt36RO//GSVtBRQ9cOJxzL/feEyScKY3Qh1VYWV1b3yhulra2d3b3yvsHbRWnktAWiXksuwFWlDNBW5ppTruJpDgKOO0Ek8vc79xRqVgsbvU0oX6ER4KFjGBtpJv+PRuUK8g+r1ddrwqRjVDNcZ2cuDXvzIOOUXJUwBLNQfm9P4xJGlGhCcdK9RyUaD/DUjPC6azUTxVNMJngEe0ZKnBElZ/NT53BE6MMYRhLU0LDufp9IsORUtMoMJ0R1mP128vFv7xeqsO6nzGRpJoKslgUphzqGOZ/wyGTlGg+NQQTycytkIyxxESbdEomhK9P4f+k7doOsp1rr9K4WMZRBEfgGJwCB9RAA1yBJmgBAkbgATyBZ4tbj9aL9bpoLVjLmUPwA9bbJ7v0jhc=</latexit><latexit sha1_base64="4VFGcU11/3c6lmlgO7cg9dTMA/w=">AAAB6nicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyon1AG8pkOmmHTiZhZiKW0E9w40IRt36RO//GSVtBRQ9cOJxzL/feEyScKY3Qh1VYWV1b3yhulra2d3b3yvsHbRWnktAWiXksuwFWlDNBW5ppTruJpDgKOO0Ek8vc79xRqVgsbvU0oX6ER4KFjGBtpJv+PRuUK8g+r1ddrwqRjVDNcZ2cuDXvzIOOUXJUwBLNQfm9P4xJGlGhCcdK9RyUaD/DUjPC6azUTxVNMJngEe0ZKnBElZ/NT53BE6MMYRhLU0LDufp9IsORUtMoMJ0R1mP128vFv7xeqsO6nzGRpJoKslgUphzqGOZ/wyGTlGg+NQQTycytkIyxxESbdEomhK9P4f+k7doOsp1rr9K4WMZRBEfgGJwCB9RAA1yBJmgBAkbgATyBZ4tbj9aL9bpoLVjLmUPwA9bbJ7v0jhc=</latexit>

⇥
<latexit sha1_base64="ukGslr1/RwbSC99RWGvYExXa5k4=">AAAB7XicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyQl/QhjKZTtqxk0mYmQgl9B/cuFDErf/jzr9x0lZQ0QMXDufcy733BAlnSiP0YRXW1jc2t4rbpZ3dvf2D8uFRR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvB9Dr3u/dUKhaLlp4l1I/wWLCQEayN1Bm0JlTjYbmC7Mt61fWqENkI1RzXyYlb8y486BglRwWs0ByW3wejmKQRFZpwrFTfQYn2Myw1I5zOS4NU0QSTKR7TvqECR1T52eLaOTwzygiGsTQlNFyo3ycyHCk1iwLTGWE9Ub+9XPzL66c6rPsZE0mqqSDLRWHKoY5h/jocMUmJ5jNDMJHM3ArJBEtMtAmoZEL4+hT+Tzqu7SDbufUqjatVHEVwAk7BOXBADTTADWiCNiDgDjyAJ/Bsxdaj9WK9LlsL1mrmGPyA9fYJ0waPSg==</latexit><latexit sha1_base64="ukGslr1/RwbSC99RWGvYExXa5k4=">AAAB7XicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyQl/QhjKZTtqxk0mYmQgl9B/cuFDErf/jzr9x0lZQ0QMXDufcy733BAlnSiP0YRXW1jc2t4rbpZ3dvf2D8uFRR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvB9Dr3u/dUKhaLlp4l1I/wWLCQEayN1Bm0JlTjYbmC7Mt61fWqENkI1RzXyYlb8y486BglRwWs0ByW3wejmKQRFZpwrFTfQYn2Myw1I5zOS4NU0QSTKR7TvqECR1T52eLaOTwzygiGsTQlNFyo3ycyHCk1iwLTGWE9Ub+9XPzL66c6rPsZE0mqqSDLRWHKoY5h/jocMUmJ5jNDMJHM3ArJBEtMtAmoZEL4+hT+Tzqu7SDbufUqjatVHEVwAk7BOXBADTTADWiCNiDgDjyAJ/Bsxdaj9WK9LlsL1mrmGPyA9fYJ0waPSg==</latexit><latexit sha1_base64="ukGslr1/RwbSC99RWGvYExXa5k4=">AAAB7XicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyQl/QhjKZTtqxk0mYmQgl9B/cuFDErf/jzr9x0lZQ0QMXDufcy733BAlnSiP0YRXW1jc2t4rbpZ3dvf2D8uFRR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvB9Dr3u/dUKhaLlp4l1I/wWLCQEayN1Bm0JlTjYbmC7Mt61fWqENkI1RzXyYlb8y486BglRwWs0ByW3wejmKQRFZpwrFTfQYn2Myw1I5zOS4NU0QSTKR7TvqECR1T52eLaOTwzygiGsTQlNFyo3ycyHCk1iwLTGWE9Ub+9XPzL66c6rPsZE0mqqSDLRWHKoY5h/jocMUmJ5jNDMJHM3ArJBEtMtAmoZEL4+hT+Tzqu7SDbufUqjatVHEVwAk7BOXBADTTADWiCNiDgDjyAJ/Bsxdaj9WK9LlsL1mrmGPyA9fYJ0waPSg==</latexit><latexit sha1_base64="ukGslr1/RwbSC99RWGvYExXa5k4=">AAAB7XicdVDLSsNAFJ3UV62vqks3g0VwFSYxtHVXdOOyQl/QhjKZTtqxk0mYmQgl9B/cuFDErf/jzr9x0lZQ0QMXDufcy733BAlnSiP0YRXW1jc2t4rbpZ3dvf2D8uFRR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvB9Dr3u/dUKhaLlp4l1I/wWLCQEayN1Bm0JlTjYbmC7Mt61fWqENkI1RzXyYlb8y486BglRwWs0ByW3wejmKQRFZpwrFTfQYn2Myw1I5zOS4NU0QSTKR7TvqECR1T52eLaOTwzygiGsTQlNFyo3ycyHCk1iwLTGWE9Ub+9XPzL66c6rPsZE0mqqSDLRWHKoY5h/jocMUmJ5jNDMJHM3ArJBEtMtAmoZEL4+hT+Tzqu7SDbufUqjatVHEVwAk7BOXBADTTADWiCNiDgDjyAJ/Bsxdaj9WK9LlsL1mrmGPyA9fYJ0waPSg==</latexit>

Min.	Phase Roll.	Phase

PLI	-	Sensitivities



Conclusions

+NMC Kinetic	dominated	epoch

Formation	of	topological	defects	and	associated	GW	background

• Potentially	detectable	
with	forthcoming	
experiments


• Slopes	related	to	the	
NMC	and	HO	operators


• Peak	position	related	to	
transition	between	
rolling	and	minimum	
phases	and	


• Amplitude	of	the	peak	
related	to											and	Hkin
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Conclusions

The	process	requires	a	quantum	and	local	description

In	 order	 to	 draw	 phenomenological	 conclusions	 and	 parameter	
estimation	need	to	take	into	account

• Backreaction


• Gradients


• Defects	dynamics


• 	GW	production

Numerical	simulations	needed	to	quantify	are	running…


…	stay	tuned!


