
Body Level One 

- Body Level Two 

Body Level Three 

Body Level Four 

Body Level Five Onthouden!

Guadalupe Cañas Herrera

Reconstruction of the speed of 
sound of the inflaton using early 

and late cosmological data

September 3, Cosmo’19  (RWTH Aachen University)canasherrera@lorentz.leidenuniv.nl

Collaboration with: Jesus Torrado and Ana Achucarro

mailto:canasherrera@lorentz.leidenuniv.nl


On being a scientist Universiteit LeidenUniversiteit Leiden — Instituut-Lorentz

Universe Timeline

GCH

�2



On being a scientist Universiteit LeidenUniversiteit Leiden — Instituut-Lorentz

Primordial Power Spectrum (PPS)

CAMB  /
GCH + M. Martinelli

pivot-scale

Scalar-Amplitude

scalar 
spectral 
index

�3

ns = 1� 2✏1 � ✏2
<latexit sha1_base64="RTL9xmXlLZkyceyRScfKIrWeHNI=">AAACAXicbVBLSwMxGMzWV62vVY+CBIvgpWVTBL0IRS8eK9gHtMuSTb9tQ7MPkqxQlp70z+hJ1Jt/wT/gvzGti2jrnCYzE/hm/ERwpR3n0yosLa+srhXXSxubW9s79u5eS8WpZNBksYhlx6cKBI+gqbkW0Ekk0NAX0PZHV1O/fQdS8Ti61eME3JAOIh5wRrWRPPsw8hS+wKRS60GiuDAaqfzQmmeXnaozA14kJCdllKPh2R+9fszSECLNBFWqS5xEuxmVmjMBk1IvVZBQNqID6Boa0RCUm816TPBxEEush4Bn79/ZjIZKjUPfZEKqh2rem4r/ed1UB+duxqMk1RAxEzFekAqsYzydA/e5BKbF2BDKJDdXYjakkjJtRiuZ+mS+7CJp1arEqZKb03L9Mh+iiA7QETpBBJ2hOrpGDdREDD2gJ/SK3qx769F6tl6+owUr/7OP/sB6/wK1bpWz</latexit><latexit sha1_base64="RTL9xmXlLZkyceyRScfKIrWeHNI=">AAACAXicbVBLSwMxGMzWV62vVY+CBIvgpWVTBL0IRS8eK9gHtMuSTb9tQ7MPkqxQlp70z+hJ1Jt/wT/gvzGti2jrnCYzE/hm/ERwpR3n0yosLa+srhXXSxubW9s79u5eS8WpZNBksYhlx6cKBI+gqbkW0Ekk0NAX0PZHV1O/fQdS8Ti61eME3JAOIh5wRrWRPPsw8hS+wKRS60GiuDAaqfzQmmeXnaozA14kJCdllKPh2R+9fszSECLNBFWqS5xEuxmVmjMBk1IvVZBQNqID6Boa0RCUm816TPBxEEush4Bn79/ZjIZKjUPfZEKqh2rem4r/ed1UB+duxqMk1RAxEzFekAqsYzydA/e5BKbF2BDKJDdXYjakkjJtRiuZ+mS+7CJp1arEqZKb03L9Mh+iiA7QETpBBJ2hOrpGDdREDD2gJ/SK3qx769F6tl6+owUr/7OP/sB6/wK1bpWz</latexit><latexit sha1_base64="RTL9xmXlLZkyceyRScfKIrWeHNI=">AAACAXicbVBLSwMxGMzWV62vVY+CBIvgpWVTBL0IRS8eK9gHtMuSTb9tQ7MPkqxQlp70z+hJ1Jt/wT/gvzGti2jrnCYzE/hm/ERwpR3n0yosLa+srhXXSxubW9s79u5eS8WpZNBksYhlx6cKBI+gqbkW0Ekk0NAX0PZHV1O/fQdS8Ti61eME3JAOIh5wRrWRPPsw8hS+wKRS60GiuDAaqfzQmmeXnaozA14kJCdllKPh2R+9fszSECLNBFWqS5xEuxmVmjMBk1IvVZBQNqID6Boa0RCUm816TPBxEEush4Bn79/ZjIZKjUPfZEKqh2rem4r/ed1UB+duxqMk1RAxEzFekAqsYzydA/e5BKbF2BDKJDdXYjakkjJtRiuZ+mS+7CJp1arEqZKb03L9Mh+iiA7QETpBBJ2hOrpGDdREDD2gJ/SK3qx769F6tl6+owUr/7OP/sB6/wK1bpWz</latexit><latexit sha1_base64="RTL9xmXlLZkyceyRScfKIrWeHNI=">AAACAXicbVBLSwMxGMzWV62vVY+CBIvgpWVTBL0IRS8eK9gHtMuSTb9tQ7MPkqxQlp70z+hJ1Jt/wT/gvzGti2jrnCYzE/hm/ERwpR3n0yosLa+srhXXSxubW9s79u5eS8WpZNBksYhlx6cKBI+gqbkW0Ekk0NAX0PZHV1O/fQdS8Ti61eME3JAOIh5wRrWRPPsw8hS+wKRS60GiuDAaqfzQmmeXnaozA14kJCdllKPh2R+9fszSECLNBFWqS5xEuxmVmjMBk1IvVZBQNqID6Boa0RCUm816TPBxEEush4Bn79/ZjIZKjUPfZEKqh2rem4r/ed1UB+duxqMk1RAxEzFekAqsYzydA/e5BKbF2BDKJDdXYjakkjJtRiuZ+mS+7CJp1arEqZKb03L9Mh+iiA7QETpBBJ2hOrpGDdREDD2gJ/SK3qx769F6tl6+owUr/7OP/sB6/wK1bpWz</latexit>

Dimensionless PPS

✏1 := � Ḣ

H2
< 1

<latexit sha1_base64="kqiKzI5VcNZ8dF1ia1L6FOH0Brk=">AAACBnicbZDLSgMxGIUzXmu9VV26CRbBjWVSBEUUim66rGAv0BlLJv2nDc1cSDJCGWavL6MrUXc+gC/g25jWWWjrv/ryn5OQc7xYcKVt+8taWFxaXlktrBXXNza3tks7uy0VJZJBk0Uikh2PKhA8hKbmWkAnlkADT0DbG11P9PY9SMWj8FaPY3ADOgi5zxnVZtUrlR2IFRcGyfnlseNLylKnH+m0nmVp/a6aXZCicdkVezp4HkgOZZRPo1f6NE+wJIBQM0GV6hI71m5KpeZMQFZ0EgUxZSM6gK7BkAag3HQaJsOHfiSxHgKenn97UxooNQ484wmoHqpZbbL8T+sm2j9zUx7GiYaQGYvR/ERgHeFJJ7jPJTAtxgYok9z8ErMhNVVo09wkPpkNOw+taoXYFXJzUq5d5UUU0D46QEeIoFNUQ3XUQE3E0CN6Rm/o3XqwnqwX6/XHumDld/bQn7E+vgFJdphC</latexit><latexit sha1_base64="kqiKzI5VcNZ8dF1ia1L6FOH0Brk=">AAACBnicbZDLSgMxGIUzXmu9VV26CRbBjWVSBEUUim66rGAv0BlLJv2nDc1cSDJCGWavL6MrUXc+gC/g25jWWWjrv/ryn5OQc7xYcKVt+8taWFxaXlktrBXXNza3tks7uy0VJZJBk0Uikh2PKhA8hKbmWkAnlkADT0DbG11P9PY9SMWj8FaPY3ADOgi5zxnVZtUrlR2IFRcGyfnlseNLylKnH+m0nmVp/a6aXZCicdkVezp4HkgOZZRPo1f6NE+wJIBQM0GV6hI71m5KpeZMQFZ0EgUxZSM6gK7BkAag3HQaJsOHfiSxHgKenn97UxooNQ484wmoHqpZbbL8T+sm2j9zUx7GiYaQGYvR/ERgHeFJJ7jPJTAtxgYok9z8ErMhNVVo09wkPpkNOw+taoXYFXJzUq5d5UUU0D46QEeIoFNUQ3XUQE3E0CN6Rm/o3XqwnqwX6/XHumDld/bQn7E+vgFJdphC</latexit><latexit sha1_base64="kqiKzI5VcNZ8dF1ia1L6FOH0Brk=">AAACBnicbZDLSgMxGIUzXmu9VV26CRbBjWVSBEUUim66rGAv0BlLJv2nDc1cSDJCGWavL6MrUXc+gC/g25jWWWjrv/ryn5OQc7xYcKVt+8taWFxaXlktrBXXNza3tks7uy0VJZJBk0Uikh2PKhA8hKbmWkAnlkADT0DbG11P9PY9SMWj8FaPY3ADOgi5zxnVZtUrlR2IFRcGyfnlseNLylKnH+m0nmVp/a6aXZCicdkVezp4HkgOZZRPo1f6NE+wJIBQM0GV6hI71m5KpeZMQFZ0EgUxZSM6gK7BkAag3HQaJsOHfiSxHgKenn97UxooNQ484wmoHqpZbbL8T+sm2j9zUx7GiYaQGYvR/ERgHeFJJ7jPJTAtxgYok9z8ErMhNVVo09wkPpkNOw+taoXYFXJzUq5d5UUU0D46QEeIoFNUQ3XUQE3E0CN6Rm/o3XqwnqwX6/XHumDld/bQn7E+vgFJdphC</latexit><latexit sha1_base64="igNIIXj664y3Gae0TWz7jfUX+FE=">AAAB03icbVBNT8JAFHzFL6yoePaykZh4Iq0XPZp48YiJBRJoyHZ5hQ27bbP7akIa7saLMf4t/4D/xgU5KDineTNzeDNJoaSlIPjyaju7e/sH9UP/qOEfn5w2G12bl0ZgJHKVm37CLSqZYUSSFPYLg1wnCnvJ7H7p957RWJlnTzQvMNZ8kslUCk5O6oyaraAdrMC2SbgmLVhj1PwcjnNRasxIKG7tIAwKiituSAqFC39YWiy4mPEJDhzNuEYbV6s3F+wyzQ2jKbLV/TtbcW3tXCcuozlN7aa3FP/zBiWlt3Els6IkzISLOC8tFaOcLduysTQoSM0d4cJI9yUTU264ILeJ79qHm123Sfe6HQbt8DGAOpzDBVxBCDdwBw/QgQgEjOEVPrzEe/Heflaqeeu5zuAPvPdvUZuH0w==</latexit><latexit sha1_base64="utltGpnwoiOTqWqnMHeR8dg/iug=">AAAB+3icbZDNSsNAFIVv/K21anXrJlgEN5ZMN4ooCG66rGB/oIllMr1ph05+mJkIJWSvL6MrUd/BF/BtnNQutPWuvrnnMNxz/ERwpR3ny1pZXVvf2CxtlbcrO7t71f1KR8WpZNhmsYhlz6cKBY+wrbkW2Esk0tAX2PUnN4XefUCpeBzd6WmCXkhHEQ84o9qsBtWai4niwiC5uDp1A0lZ5g5jnTXzPGveN/JLUjYup+7Mxl4GMocazKc1qH6aL1gaYqSZoEr1iZNoL6NScyYwL7upwoSyCR1h32BEQ1ReNguT28dBLG09Rnv2/u3NaKjUNPSNJ6R6rBa1Yvmf1k91cO5lPEpSjREzFqMFqbB1bBed2EMukWkxNUCZ5OZKm42pqUKb5or4ZDHsMnQadeLUya0DJTiEIzgBAmdwDU1oQRsYPMELvMOH9Wg9W68/Ra1Y88YO4M9Yb9+++5bR</latexit><latexit sha1_base64="utltGpnwoiOTqWqnMHeR8dg/iug=">AAAB+3icbZDNSsNAFIVv/K21anXrJlgEN5ZMN4ooCG66rGB/oIllMr1ph05+mJkIJWSvL6MrUd/BF/BtnNQutPWuvrnnMNxz/ERwpR3ny1pZXVvf2CxtlbcrO7t71f1KR8WpZNhmsYhlz6cKBY+wrbkW2Esk0tAX2PUnN4XefUCpeBzd6WmCXkhHEQ84o9qsBtWai4niwiC5uDp1A0lZ5g5jnTXzPGveN/JLUjYup+7Mxl4GMocazKc1qH6aL1gaYqSZoEr1iZNoL6NScyYwL7upwoSyCR1h32BEQ1ReNguT28dBLG09Rnv2/u3NaKjUNPSNJ6R6rBa1Yvmf1k91cO5lPEpSjREzFqMFqbB1bBed2EMukWkxNUCZ5OZKm42pqUKb5or4ZDHsMnQadeLUya0DJTiEIzgBAmdwDU1oQRsYPMELvMOH9Wg9W68/Ra1Y88YO4M9Yb9+++5bR</latexit><latexit sha1_base64="C3CFb3Mo0jiun+3cIghYnSC2NIE=">AAACBnicbZDLSgMxGIUz9VbrrerSTbAIbiyTbhRRKLrpsoK9QKeWTPpPG5q5kGSEMsxeX0ZXou58AF/AtzFTZ6Gt/+rLf05CznEjwZW27S+rsLS8srpWXC9tbG5t75R399oqjCWDFgtFKLsuVSB4AC3NtYBuJIH6roCOO7nO9M49SMXD4FZPI+j7dBRwjzOqzWpQrjgQKS4MkvPLE8eTlCXOMNRJI02Txl0tvSAl47Kr9mzwIpAcKiif5qD8aZ5gsQ+BZoIq1SN2pPsJlZozAWnJiRVElE3oCHoGA+qD6iezMCk+8kKJ9Rjw7Pzbm1BfqanvGo9P9VjNa9nyP60Xa++sn/AgijUEzFiM5sUC6xBnneAhl8C0mBqgTHLzS8zG1FShTXNZfDIfdhHatSqxq+TGrtSv8iKK6AAdomNE0CmqowZqohZi6BE9ozf0bj1YT9aL9fpjLVj5nX30Z6yPb0g2mD4=</latexit><latexit sha1_base64="kqiKzI5VcNZ8dF1ia1L6FOH0Brk=">AAACBnicbZDLSgMxGIUzXmu9VV26CRbBjWVSBEUUim66rGAv0BlLJv2nDc1cSDJCGWavL6MrUXc+gC/g25jWWWjrv/ryn5OQc7xYcKVt+8taWFxaXlktrBXXNza3tks7uy0VJZJBk0Uikh2PKhA8hKbmWkAnlkADT0DbG11P9PY9SMWj8FaPY3ADOgi5zxnVZtUrlR2IFRcGyfnlseNLylKnH+m0nmVp/a6aXZCicdkVezp4HkgOZZRPo1f6NE+wJIBQM0GV6hI71m5KpeZMQFZ0EgUxZSM6gK7BkAag3HQaJsOHfiSxHgKenn97UxooNQ484wmoHqpZbbL8T+sm2j9zUx7GiYaQGYvR/ERgHeFJJ7jPJTAtxgYok9z8ErMhNVVo09wkPpkNOw+taoXYFXJzUq5d5UUU0D46QEeIoFNUQ3XUQE3E0CN6Rm/o3XqwnqwX6/XHumDld/bQn7E+vgFJdphC</latexit><latexit sha1_base64="kqiKzI5VcNZ8dF1ia1L6FOH0Brk=">AAACBnicbZDLSgMxGIUzXmu9VV26CRbBjWVSBEUUim66rGAv0BlLJv2nDc1cSDJCGWavL6MrUXc+gC/g25jWWWjrv/ryn5OQc7xYcKVt+8taWFxaXlktrBXXNza3tks7uy0VJZJBk0Uikh2PKhA8hKbmWkAnlkADT0DbG11P9PY9SMWj8FaPY3ADOgi5zxnVZtUrlR2IFRcGyfnlseNLylKnH+m0nmVp/a6aXZCicdkVezp4HkgOZZRPo1f6NE+wJIBQM0GV6hI71m5KpeZMQFZ0EgUxZSM6gK7BkAag3HQaJsOHfiSxHgKenn97UxooNQ484wmoHqpZbbL8T+sm2j9zUx7GiYaQGYvR/ERgHeFJJ7jPJTAtxgYok9z8ErMhNVVo09wkPpkNOw+taoXYFXJzUq5d5UUU0D46QEeIoFNUQ3XUQE3E0CN6Rm/o3XqwnqwX6/XHumDld/bQn7E+vgFJdphC</latexit><latexit sha1_base64="kqiKzI5VcNZ8dF1ia1L6FOH0Brk=">AAACBnicbZDLSgMxGIUzXmu9VV26CRbBjWVSBEUUim66rGAv0BlLJv2nDc1cSDJCGWavL6MrUXc+gC/g25jWWWjrv/ryn5OQc7xYcKVt+8taWFxaXlktrBXXNza3tks7uy0VJZJBk0Uikh2PKhA8hKbmWkAnlkADT0DbG11P9PY9SMWj8FaPY3ADOgi5zxnVZtUrlR2IFRcGyfnlseNLylKnH+m0nmVp/a6aXZCicdkVezp4HkgOZZRPo1f6NE+wJIBQM0GV6hI71m5KpeZMQFZ0EgUxZSM6gK7BkAag3HQaJsOHfiSxHgKenn97UxooNQ484wmoHqpZbbL8T+sm2j9zUx7GiYaQGYvR/ERgHeFJJ7jPJTAtxgYok9z8ErMhNVVo09wkPpkNOw+taoXYFXJzUq5d5UUU0D46QEeIoFNUQ3XUQE3E0CN6Rm/o3XqwnqwX6/XHumDld/bQn7E+vgFJdphC</latexit><latexit sha1_base64="kqiKzI5VcNZ8dF1ia1L6FOH0Brk=">AAACBnicbZDLSgMxGIUzXmu9VV26CRbBjWVSBEUUim66rGAv0BlLJv2nDc1cSDJCGWavL6MrUXc+gC/g25jWWWjrv/ryn5OQc7xYcKVt+8taWFxaXlktrBXXNza3tks7uy0VJZJBk0Uikh2PKhA8hKbmWkAnlkADT0DbG11P9PY9SMWj8FaPY3ADOgi5zxnVZtUrlR2IFRcGyfnlseNLylKnH+m0nmVp/a6aXZCicdkVezp4HkgOZZRPo1f6NE+wJIBQM0GV6hI71m5KpeZMQFZ0EgUxZSM6gK7BkAag3HQaJsOHfiSxHgKenn97UxooNQ484wmoHqpZbbL8T+sm2j9zUx7GiYaQGYvR/ERgHeFJJ7jPJTAtxgYok9z8ErMhNVVo09wkPpkNOw+taoXYFXJzUq5d5UUU0D46QEeIoFNUQ3XUQE3E0CN6Rm/o3XqwnqwX6/XHumDld/bQn7E+vgFJdphC</latexit><latexit sha1_base64="kqiKzI5VcNZ8dF1ia1L6FOH0Brk=">AAACBnicbZDLSgMxGIUzXmu9VV26CRbBjWVSBEUUim66rGAv0BlLJv2nDc1cSDJCGWavL6MrUXc+gC/g25jWWWjrv/ryn5OQc7xYcKVt+8taWFxaXlktrBXXNza3tks7uy0VJZJBk0Uikh2PKhA8hKbmWkAnlkADT0DbG11P9PY9SMWj8FaPY3ADOgi5zxnVZtUrlR2IFRcGyfnlseNLylKnH+m0nmVp/a6aXZCicdkVezp4HkgOZZRPo1f6NE+wJIBQM0GV6hI71m5KpeZMQFZ0EgUxZSM6gK7BkAag3HQaJsOHfiSxHgKenn97UxooNQ484wmoHqpZbbL8T+sm2j9zUx7GiYaQGYvR/ERgHeFJJ7jPJTAtxgYok9z8ErMhNVVo09wkPpkNOw+taoXYFXJzUq5d5UUU0D46QEeIoFNUQ3XUQE3E0CN6Rm/o3XqwnqwX6/XHumDld/bQn7E+vgFJdphC</latexit><latexit sha1_base64="kqiKzI5VcNZ8dF1ia1L6FOH0Brk=">AAACBnicbZDLSgMxGIUzXmu9VV26CRbBjWVSBEUUim66rGAv0BlLJv2nDc1cSDJCGWavL6MrUXc+gC/g25jWWWjrv/ryn5OQc7xYcKVt+8taWFxaXlktrBXXNza3tks7uy0VJZJBk0Uikh2PKhA8hKbmWkAnlkADT0DbG11P9PY9SMWj8FaPY3ADOgi5zxnVZtUrlR2IFRcGyfnlseNLylKnH+m0nmVp/a6aXZCicdkVezp4HkgOZZRPo1f6NE+wJIBQM0GV6hI71m5KpeZMQFZ0EgUxZSM6gK7BkAag3HQaJsOHfiSxHgKenn97UxooNQ484wmoHqpZbbL8T+sm2j9zUx7GiYaQGYvR/ERgHeFJJ7jPJTAtxgYok9z8ErMhNVVo09wkPpkNOw+taoXYFXJzUq5d5UUU0D46QEeIoFNUQ3XUQE3E0CN6Rm/o3XqwnqwX6/XHumDld/bQn7E+vgFJdphC</latexit>

1st slow-roll param:

2nd slow-roll param: ✏2 :=
✏̇1

H✏1
< 1

<latexit sha1_base64="pk8ZX+wX2/NBKnGfAcgtl8WiCa0=">AAACFnicbVDLSsNAFJ3UV62vqEs3wSK4KpkqKKJQdNNlBfuAppTJ9KYdOnkwMxFKyH/oz+hKVHDh1r9xUoPU1rs695wzlznHjTiTyra/jMLS8srqWnG9tLG5tb1j7u61ZBgLCk0a8lB0XCKBswCaiikOnUgA8V0ObXd8k+ntexCShcGdmkTQ88kwYB6jRGmqb544EEnGNaxeXDmeIDRxBqFKfmmcpkl9ZrvEpb5Ztiv2dKxFgHNQRvk0+uaHvkljHwJFOZGyi+1I9RIiFKMc0pITS4gIHZMhdDUMiA+yl0zDpdaRFwpLjcCa7rPehPhSTnxXe3yiRnJey8j/tG6svPNewoIoVhBQbdGaF3NLhVbWkTVgAqjiEw0IFUz/0qIjortRusksPp4Puwha1Qq2K/j2tFy7zosoogN0iI4RRmeohuqogZqIokf0jN7Qu/FgPBkvxuuPtWDkb/bRnzE+vwHQeZ+q</latexit><latexit sha1_base64="pk8ZX+wX2/NBKnGfAcgtl8WiCa0=">AAACFnicbVDLSsNAFJ3UV62vqEs3wSK4KpkqKKJQdNNlBfuAppTJ9KYdOnkwMxFKyH/oz+hKVHDh1r9xUoPU1rs695wzlznHjTiTyra/jMLS8srqWnG9tLG5tb1j7u61ZBgLCk0a8lB0XCKBswCaiikOnUgA8V0ObXd8k+ntexCShcGdmkTQ88kwYB6jRGmqb544EEnGNaxeXDmeIDRxBqFKfmmcpkl9ZrvEpb5Ztiv2dKxFgHNQRvk0+uaHvkljHwJFOZGyi+1I9RIiFKMc0pITS4gIHZMhdDUMiA+yl0zDpdaRFwpLjcCa7rPehPhSTnxXe3yiRnJey8j/tG6svPNewoIoVhBQbdGaF3NLhVbWkTVgAqjiEw0IFUz/0qIjortRusksPp4Puwha1Qq2K/j2tFy7zosoogN0iI4RRmeohuqogZqIokf0jN7Qu/FgPBkvxuuPtWDkb/bRnzE+vwHQeZ+q</latexit><latexit sha1_base64="pk8ZX+wX2/NBKnGfAcgtl8WiCa0=">AAACFnicbVDLSsNAFJ3UV62vqEs3wSK4KpkqKKJQdNNlBfuAppTJ9KYdOnkwMxFKyH/oz+hKVHDh1r9xUoPU1rs695wzlznHjTiTyra/jMLS8srqWnG9tLG5tb1j7u61ZBgLCk0a8lB0XCKBswCaiikOnUgA8V0ObXd8k+ntexCShcGdmkTQ88kwYB6jRGmqb544EEnGNaxeXDmeIDRxBqFKfmmcpkl9ZrvEpb5Ztiv2dKxFgHNQRvk0+uaHvkljHwJFOZGyi+1I9RIiFKMc0pITS4gIHZMhdDUMiA+yl0zDpdaRFwpLjcCa7rPehPhSTnxXe3yiRnJey8j/tG6svPNewoIoVhBQbdGaF3NLhVbWkTVgAqjiEw0IFUz/0qIjortRusksPp4Puwha1Qq2K/j2tFy7zosoogN0iI4RRmeohuqogZqIokf0jN7Qu/FgPBkvxuuPtWDkb/bRnzE+vwHQeZ+q</latexit><latexit sha1_base64="pk8ZX+wX2/NBKnGfAcgtl8WiCa0=">AAACFnicbVDLSsNAFJ3UV62vqEs3wSK4KpkqKKJQdNNlBfuAppTJ9KYdOnkwMxFKyH/oz+hKVHDh1r9xUoPU1rs695wzlznHjTiTyra/jMLS8srqWnG9tLG5tb1j7u61ZBgLCk0a8lB0XCKBswCaiikOnUgA8V0ObXd8k+ntexCShcGdmkTQ88kwYB6jRGmqb544EEnGNaxeXDmeIDRxBqFKfmmcpkl9ZrvEpb5Ztiv2dKxFgHNQRvk0+uaHvkljHwJFOZGyi+1I9RIiFKMc0pITS4gIHZMhdDUMiA+yl0zDpdaRFwpLjcCa7rPehPhSTnxXe3yiRnJey8j/tG6svPNewoIoVhBQbdGaF3NLhVbWkTVgAqjiEw0IFUz/0qIjortRusksPp4Puwha1Qq2K/j2tFy7zosoogN0iI4RRmeohuqogZqIokf0jN7Qu/FgPBkvxuuPtWDkb/bRnzE+vwHQeZ+q</latexit>
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CAMB 1.0  /
GCH + M. Martinelli

�4

Primordial Power Spectrum (PPS)
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But…

‣ Many embeddings of inflation predict the existence of 
extra degrees of freedom during inflation

‣ Planck’s bispectrum suggests the presence of features, 
which could indicate multi-field inflation

‣ How do we explore multi-field inflation while still 
agreeing with the data? Using an EFT approach 

So…
‣ ΛCDM consistent with Planck 2018 
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EFT of inflation

‣ Framework: effective field theory of inflationary perturbations:
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Variable sound speed 
not equal to 1

First slow-roll parameter

‣ Features from variable 
slow-roll parameter

‣ Features from variable 
sound speed

1211.5619/Achucarro et al.

1311.2552 /Achucarro et al.

1502.02114/Achucarro et al.

1904.00991/Durakovic et al.

https://arxiv.org/abs/1311.2552


‣ Particular scenario :

‣ Using Perturbation theory:

‣ Second part gives perturbations to the scale-invariant power 
spectrum:
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Reductions in the sound speed

1502.02114/Achucarro et al.
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<latexit sha1_base64="96S87F1ha9+iA1dRjgYX9W/2SwU="></latexit><latexit sha1_base64="96S87F1ha9+iA1dRjgYX9W/2SwU="></latexit><latexit sha1_base64="96S87F1ha9+iA1dRjgYX9W/2SwU="></latexit><latexit sha1_base64="96S87F1ha9+iA1dRjgYX9W/2SwU="></latexit>

Reduction in the sound speed

Conformal time

small, mild and transient 

+ corrections
<latexit sha1_base64="Wcf/5hXpwEW+UsggVRdHo3/GT2g=">AAACCXicbVDLSgMxFM3UV62vqks3waIIQpkRRZdFNy4r2Ae0pWTS2zY0MxmSO2IZ5gv0Z3Ql6s6tP+DfmKldaOtZnXvPuSTn+JEUBl33y8ktLC4tr+RXC2vrG5tbxe2dulGx5lDjSird9JkBKUKooUAJzUgDC3wJDX90lemNO9BGqPAWxxF0AjYIRV9whnbVLR4et4cmYhySswhT2ka4x1DpgMmEK62BZzaTdoslt+xOQOeJNyUlMkW1W/xs9xSPAwiRS2ZMy3Mj7CRMo+AS0kI7NmCfHbEBtCwNWQCmk0zypPSgrzTFIdDJ/NubsMCYceBbT8BwaGa1bPmf1oqxf9FJRBjFCCG3Fqv1Y0lR0awW2hNZVjm2hHEt7C8pHzLNONryCja+Nxt2ntRPyp5b9m5OS5XLaRF5skf2yRHxyDmpkGtSJTXCySN5Jm/k3XlwnpwX5/XHmnOmN7vkD5yPbyaGmzU=</latexit><latexit sha1_base64="Wcf/5hXpwEW+UsggVRdHo3/GT2g=">AAACCXicbVDLSgMxFM3UV62vqks3waIIQpkRRZdFNy4r2Ae0pWTS2zY0MxmSO2IZ5gv0Z3Ql6s6tP+DfmKldaOtZnXvPuSTn+JEUBl33y8ktLC4tr+RXC2vrG5tbxe2dulGx5lDjSird9JkBKUKooUAJzUgDC3wJDX90lemNO9BGqPAWxxF0AjYIRV9whnbVLR4et4cmYhySswhT2ka4x1DpgMmEK62BZzaTdoslt+xOQOeJNyUlMkW1W/xs9xSPAwiRS2ZMy3Mj7CRMo+AS0kI7NmCfHbEBtCwNWQCmk0zypPSgrzTFIdDJ/NubsMCYceBbT8BwaGa1bPmf1oqxf9FJRBjFCCG3Fqv1Y0lR0awW2hNZVjm2hHEt7C8pHzLNONryCja+Nxt2ntRPyp5b9m5OS5XLaRF5skf2yRHxyDmpkGtSJTXCySN5Jm/k3XlwnpwX5/XHmnOmN7vkD5yPbyaGmzU=</latexit><latexit sha1_base64="Wcf/5hXpwEW+UsggVRdHo3/GT2g=">AAACCXicbVDLSgMxFM3UV62vqks3waIIQpkRRZdFNy4r2Ae0pWTS2zY0MxmSO2IZ5gv0Z3Ql6s6tP+DfmKldaOtZnXvPuSTn+JEUBl33y8ktLC4tr+RXC2vrG5tbxe2dulGx5lDjSird9JkBKUKooUAJzUgDC3wJDX90lemNO9BGqPAWxxF0AjYIRV9whnbVLR4et4cmYhySswhT2ka4x1DpgMmEK62BZzaTdoslt+xOQOeJNyUlMkW1W/xs9xSPAwiRS2ZMy3Mj7CRMo+AS0kI7NmCfHbEBtCwNWQCmk0zypPSgrzTFIdDJ/NubsMCYceBbT8BwaGa1bPmf1oqxf9FJRBjFCCG3Fqv1Y0lR0awW2hNZVjm2hHEt7C8pHzLNONryCja+Nxt2ntRPyp5b9m5OS5XLaRF5skf2yRHxyDmpkGtSJTXCySN5Jm/k3XlwnpwX5/XHmnOmN7vkD5yPbyaGmzU=</latexit><latexit sha1_base64="Wcf/5hXpwEW+UsggVRdHo3/GT2g=">AAACCXicbVDLSgMxFM3UV62vqks3waIIQpkRRZdFNy4r2Ae0pWTS2zY0MxmSO2IZ5gv0Z3Ql6s6tP+DfmKldaOtZnXvPuSTn+JEUBl33y8ktLC4tr+RXC2vrG5tbxe2dulGx5lDjSird9JkBKUKooUAJzUgDC3wJDX90lemNO9BGqPAWxxF0AjYIRV9whnbVLR4et4cmYhySswhT2ka4x1DpgMmEK62BZzaTdoslt+xOQOeJNyUlMkW1W/xs9xSPAwiRS2ZMy3Mj7CRMo+AS0kI7NmCfHbEBtCwNWQCmk0zypPSgrzTFIdDJ/NubsMCYceBbT8BwaGa1bPmf1oqxf9FJRBjFCCG3Fqv1Y0lR0awW2hNZVjm2hHEt7C8pHzLNONryCja+Nxt2ntRPyp5b9m5OS5XLaRF5skf2yRHxyDmpkGtSJTXCySN5Jm/k3XlwnpwX5/XHmnOmN7vkD5yPbyaGmzU=</latexit>
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✓
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◆
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<latexit sha1_base64="AZvijOmHY8G1TqN7qXiIbrBmosk="></latexit><latexit sha1_base64="AZvijOmHY8G1TqN7qXiIbrBmosk="></latexit><latexit sha1_base64="AZvijOmHY8G1TqN7qXiIbrBmosk="></latexit><latexit sha1_base64="AZvijOmHY8G1TqN7qXiIbrBmosk="></latexit>
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‣ Name:

‣ Constraints in this scenario:

Universiteit Leiden — Instituut-Lorentz �8

Reductions in the sound speed

u(t) := 1� 1

c2s(t)
<latexit sha1_base64="/TtGlA2bvzI8iaMA8dwg+laZF1w=">AAAB/nicbVBLS8NAGPxSX7W+oh57WSxCPViSIiiCUPTisYJ9QBvDZrtpl24e7G6EEgL6Z/Qk6s0f4R/w37itOWjrnGZnZuGb8WLOpLKsL6OwtLyyulZcL21sbm3vmLt7bRklgtAWiXgkuh6WlLOQthRTnHZjQXHgcdrxxldTv3NPhWRReKsmMXUCPAyZzwhWWnLNclJVR+cXyD7u+wKT1M5S4sq7ulYz16xYNWsGtEjsnFQgR9M1P/uDiCQBDRXhWMqebcXKSbFQjHCalfqJpDEmYzykPU1DHFDppLMSGTr0I4HUiKLZ+3c2xYGUk8DTmQCrkZz3puJ/Xi9R/pmTsjBOFA2JjmjPTzhSEZpugQZMUKL4RBNMBNNXIjLCegalFyvp+vZ82UXSrtdsq2bfnFQal/kQRSjDAVTBhlNowDU0oQUEHuEZ3uDdeDCejBfj9SdaMPI/+/AHxsc3+MmUIA==</latexit><latexit sha1_base64="/TtGlA2bvzI8iaMA8dwg+laZF1w=">AAAB/nicbVBLS8NAGPxSX7W+oh57WSxCPViSIiiCUPTisYJ9QBvDZrtpl24e7G6EEgL6Z/Qk6s0f4R/w37itOWjrnGZnZuGb8WLOpLKsL6OwtLyyulZcL21sbm3vmLt7bRklgtAWiXgkuh6WlLOQthRTnHZjQXHgcdrxxldTv3NPhWRReKsmMXUCPAyZzwhWWnLNclJVR+cXyD7u+wKT1M5S4sq7ulYz16xYNWsGtEjsnFQgR9M1P/uDiCQBDRXhWMqebcXKSbFQjHCalfqJpDEmYzykPU1DHFDppLMSGTr0I4HUiKLZ+3c2xYGUk8DTmQCrkZz3puJ/Xi9R/pmTsjBOFA2JjmjPTzhSEZpugQZMUKL4RBNMBNNXIjLCegalFyvp+vZ82UXSrtdsq2bfnFQal/kQRSjDAVTBhlNowDU0oQUEHuEZ3uDdeDCejBfj9SdaMPI/+/AHxsc3+MmUIA==</latexit><latexit sha1_base64="/TtGlA2bvzI8iaMA8dwg+laZF1w=">AAAB/nicbVBLS8NAGPxSX7W+oh57WSxCPViSIiiCUPTisYJ9QBvDZrtpl24e7G6EEgL6Z/Qk6s0f4R/w37itOWjrnGZnZuGb8WLOpLKsL6OwtLyyulZcL21sbm3vmLt7bRklgtAWiXgkuh6WlLOQthRTnHZjQXHgcdrxxldTv3NPhWRReKsmMXUCPAyZzwhWWnLNclJVR+cXyD7u+wKT1M5S4sq7ulYz16xYNWsGtEjsnFQgR9M1P/uDiCQBDRXhWMqebcXKSbFQjHCalfqJpDEmYzykPU1DHFDppLMSGTr0I4HUiKLZ+3c2xYGUk8DTmQCrkZz3puJ/Xi9R/pmTsjBOFA2JjmjPTzhSEZpugQZMUKL4RBNMBNNXIjLCegalFyvp+vZ82UXSrtdsq2bfnFQal/kQRSjDAVTBhlNowDU0oQUEHuEZ3uDdeDCejBfj9SdaMPI/+/AHxsc3+MmUIA==</latexit><latexit sha1_base64="/TtGlA2bvzI8iaMA8dwg+laZF1w=">AAAB/nicbVBLS8NAGPxSX7W+oh57WSxCPViSIiiCUPTisYJ9QBvDZrtpl24e7G6EEgL6Z/Qk6s0f4R/w37itOWjrnGZnZuGb8WLOpLKsL6OwtLyyulZcL21sbm3vmLt7bRklgtAWiXgkuh6WlLOQthRTnHZjQXHgcdrxxldTv3NPhWRReKsmMXUCPAyZzwhWWnLNclJVR+cXyD7u+wKT1M5S4sq7ulYz16xYNWsGtEjsnFQgR9M1P/uDiCQBDRXhWMqebcXKSbFQjHCalfqJpDEmYzykPU1DHFDppLMSGTr0I4HUiKLZ+3c2xYGUk8DTmQCrkZz3puJ/Xi9R/pmTsjBOFA2JjmjPTzhSEZpugQZMUKL4RBNMBNNXIjLCegalFyvp+vZ82UXSrtdsq2bfnFQal/kQRSjDAVTBhlNowDU0oQUEHuEZ3uDdeDCejBfj9SdaMPI/+/AHxsc3+MmUIA==</latexit>

�PR(k)/PR(k)
<latexit sha1_base64="T+VwrVdwiKPalDJVcSfd29exyg0=">AAACHnicdZBLS8NAFIUn9VXrK+rSTbAIdVMTERTcFHXhsop9QBPCZHrTDp08mJkIJeS/6J/RjaLu9N84qUG01bv65p4zcM/xYkaFNM0PrTQ3v7C4VF6urKyurW/om1ttESWcQItELOJdDwtgNISWpJJBN+aAA49Bxxud53rnFrigUXgjxzE4AR6E1KcES7Vy9VP7ApjEdoDlkGCWNjP3m6+z2mj/4H/J1atm3ZyMMQtWAVVUTNPVn+x+RJIAQkkYFqJnmbF0UswlJQyyip0IiDEZ4QH0FIY4AOGkk5CZsedH3JBDMCbvn94UB0KMA0958vvEtJYv/9J6ifRPnJSGcSIhJMqiND9hhoyMvCujTzkQycYKMOFUXWmQIeaYSNVoRcW3psPOQvuwbpl16+qo2jgriiijHbSLashCx6iBLlETtRBB9+gRvaI37U570J61ly9rSSv+bKNfo71/AnSbozU=</latexit><latexit sha1_base64="T+VwrVdwiKPalDJVcSfd29exyg0=">AAACHnicdZBLS8NAFIUn9VXrK+rSTbAIdVMTERTcFHXhsop9QBPCZHrTDp08mJkIJeS/6J/RjaLu9N84qUG01bv65p4zcM/xYkaFNM0PrTQ3v7C4VF6urKyurW/om1ttESWcQItELOJdDwtgNISWpJJBN+aAA49Bxxud53rnFrigUXgjxzE4AR6E1KcES7Vy9VP7ApjEdoDlkGCWNjP3m6+z2mj/4H/J1atm3ZyMMQtWAVVUTNPVn+x+RJIAQkkYFqJnmbF0UswlJQyyip0IiDEZ4QH0FIY4AOGkk5CZsedH3JBDMCbvn94UB0KMA0958vvEtJYv/9J6ifRPnJSGcSIhJMqiND9hhoyMvCujTzkQycYKMOFUXWmQIeaYSNVoRcW3psPOQvuwbpl16+qo2jgriiijHbSLashCx6iBLlETtRBB9+gRvaI37U570J61ly9rSSv+bKNfo71/AnSbozU=</latexit><latexit sha1_base64="T+VwrVdwiKPalDJVcSfd29exyg0=">AAACHnicdZBLS8NAFIUn9VXrK+rSTbAIdVMTERTcFHXhsop9QBPCZHrTDp08mJkIJeS/6J/RjaLu9N84qUG01bv65p4zcM/xYkaFNM0PrTQ3v7C4VF6urKyurW/om1ttESWcQItELOJdDwtgNISWpJJBN+aAA49Bxxud53rnFrigUXgjxzE4AR6E1KcES7Vy9VP7ApjEdoDlkGCWNjP3m6+z2mj/4H/J1atm3ZyMMQtWAVVUTNPVn+x+RJIAQkkYFqJnmbF0UswlJQyyip0IiDEZ4QH0FIY4AOGkk5CZsedH3JBDMCbvn94UB0KMA0958vvEtJYv/9J6ifRPnJSGcSIhJMqiND9hhoyMvCujTzkQycYKMOFUXWmQIeaYSNVoRcW3psPOQvuwbpl16+qo2jgriiijHbSLashCx6iBLlETtRBB9+gRvaI37U570J61ly9rSSv+bKNfo71/AnSbozU=</latexit><latexit sha1_base64="T+VwrVdwiKPalDJVcSfd29exyg0=">AAACHnicdZBLS8NAFIUn9VXrK+rSTbAIdVMTERTcFHXhsop9QBPCZHrTDp08mJkIJeS/6J/RjaLu9N84qUG01bv65p4zcM/xYkaFNM0PrTQ3v7C4VF6urKyurW/om1ttESWcQItELOJdDwtgNISWpJJBN+aAA49Bxxud53rnFrigUXgjxzE4AR6E1KcES7Vy9VP7ApjEdoDlkGCWNjP3m6+z2mj/4H/J1atm3ZyMMQtWAVVUTNPVn+x+RJIAQkkYFqJnmbF0UswlJQyyip0IiDEZ4QH0FIY4AOGkk5CZsedH3JBDMCbvn94UB0KMA0958vvEtJYv/9J6ifRPnJSGcSIhJMqiND9hhoyMvCujTzkQycYKMOFUXWmQIeaYSNVoRcW3psPOQvuwbpl16+qo2jgriiijHbSLashCx6iBLlETtRBB9+gRvaI37U570J61ly9rSSv+bKNfo71/AnSbozU=</latexit>

/ FourierTranform(u)
<latexit sha1_base64="wvACg0mhKQRS61rWNR5ANUNWJ3U=">AAACBHicbVDLSsNAFJ3UV62vqEs30SLUTUlE0GVREJcV+oImlMn0ph06eTBzI5bQrf6MrkTd+QX+gH/jtGahrWd15p4zd+YcPxFcoW1/GYWl5ZXVteJ6aWNza3vH3N1rqTiVDJosFrHs+FSB4BE0kaOATiKBhr6Atj+6murtO5CKx1EDxwl4IR1EPOCMoh71zEM3kXGCseUi3GN2rfdykA1JoyCW4aSSnvTMsl21Z7AWiZOTMslR75mfbj9maQgRMkGV6jp2gl5GJXImYFJyUwUJZSM6gK6mEQ1BedksysQ61s9aOARrdv7tzWio1Dj0tSekOFTz2nT4n9ZNMbjwMh4lKULEtEVrQSosHXraiNXnEhiKsSaUSa5/abEhlZSh7q2k4zvzYRdJ67Tq2FXn9qxcu8yLKJIDckQqxCHnpEZuSJ00CSOP5Jm8kXfjwXgyXozXH2vByO/skz8wPr4BtLyYrg==</latexit><latexit sha1_base64="wvACg0mhKQRS61rWNR5ANUNWJ3U=">AAACBHicbVDLSsNAFJ3UV62vqEs30SLUTUlE0GVREJcV+oImlMn0ph06eTBzI5bQrf6MrkTd+QX+gH/jtGahrWd15p4zd+YcPxFcoW1/GYWl5ZXVteJ6aWNza3vH3N1rqTiVDJosFrHs+FSB4BE0kaOATiKBhr6Atj+6murtO5CKx1EDxwl4IR1EPOCMoh71zEM3kXGCseUi3GN2rfdykA1JoyCW4aSSnvTMsl21Z7AWiZOTMslR75mfbj9maQgRMkGV6jp2gl5GJXImYFJyUwUJZSM6gK6mEQ1BedksysQ61s9aOARrdv7tzWio1Dj0tSekOFTz2nT4n9ZNMbjwMh4lKULEtEVrQSosHXraiNXnEhiKsSaUSa5/abEhlZSh7q2k4zvzYRdJ67Tq2FXn9qxcu8yLKJIDckQqxCHnpEZuSJ00CSOP5Jm8kXfjwXgyXozXH2vByO/skz8wPr4BtLyYrg==</latexit><latexit sha1_base64="wvACg0mhKQRS61rWNR5ANUNWJ3U=">AAACBHicbVDLSsNAFJ3UV62vqEs30SLUTUlE0GVREJcV+oImlMn0ph06eTBzI5bQrf6MrkTd+QX+gH/jtGahrWd15p4zd+YcPxFcoW1/GYWl5ZXVteJ6aWNza3vH3N1rqTiVDJosFrHs+FSB4BE0kaOATiKBhr6Atj+6murtO5CKx1EDxwl4IR1EPOCMoh71zEM3kXGCseUi3GN2rfdykA1JoyCW4aSSnvTMsl21Z7AWiZOTMslR75mfbj9maQgRMkGV6jp2gl5GJXImYFJyUwUJZSM6gK6mEQ1BedksysQ61s9aOARrdv7tzWio1Dj0tSekOFTz2nT4n9ZNMbjwMh4lKULEtEVrQSosHXraiNXnEhiKsSaUSa5/abEhlZSh7q2k4zvzYRdJ67Tq2FXn9qxcu8yLKJIDckQqxCHnpEZuSJ00CSOP5Jm8kXfjwXgyXozXH2vByO/skz8wPr4BtLyYrg==</latexit><latexit sha1_base64="wvACg0mhKQRS61rWNR5ANUNWJ3U=">AAACBHicbVDLSsNAFJ3UV62vqEs30SLUTUlE0GVREJcV+oImlMn0ph06eTBzI5bQrf6MrkTd+QX+gH/jtGahrWd15p4zd+YcPxFcoW1/GYWl5ZXVteJ6aWNza3vH3N1rqTiVDJosFrHs+FSB4BE0kaOATiKBhr6Atj+6murtO5CKx1EDxwl4IR1EPOCMoh71zEM3kXGCseUi3GN2rfdykA1JoyCW4aSSnvTMsl21Z7AWiZOTMslR75mfbj9maQgRMkGV6jp2gl5GJXImYFJyUwUJZSM6gK6mEQ1BedksysQ61s9aOARrdv7tzWio1Dj0tSekOFTz2nT4n9ZNMbjwMh4lKULEtEVrQSosHXraiNXnEhiKsSaUSa5/abEhlZSh7q2k4zvzYRdJ67Tq2FXn9qxcu8yLKJIDckQqxCHnpEZuSJ00CSOP5Jm8kXfjwXgyXozXH2vByO/skz8wPr4BtLyYrg==</latexit>

✏1, ✏2 ⌧ max(u, s) ⌧ 1
<latexit sha1_base64="W1V7uPCrU1lVp1VulgTtE4B1ML4=">AAACGnicbZDNSgMxFIUz/tb6N+rSTbAIFUqZKUJdFt24VLCt0Cklk962ocnMkNyRlqFvoi+jK1F3bnwb01pEq3f15Z4TuOeEiRQGPe/DWVpeWV1bz23kN7e2d3bdvf2GiVPNoc5jGevbkBmQIoI6CpRwm2hgKpTQDIcXU715B9qIOLrBcQJtxfqR6AnO0K46bjWAxAhp0S/Rb67QQEoaIIwwirViMlNsNCmmJWpOZpLfcQte2ZsN/Qv+HApkPlcd9zXoxjxVECGXzJiW7yXYzphGwSVM8kFqIGF8yPrQshgxBaadzQJO6HEv1hQHQGfvn96MKWPGKrQexXBgFrXp8j+tlWLvrJ2JKEkRIm4tVuulkmJMpz3RrtDAUY4tMK6FvZLyAdOMo20zb+P7i2H/QqNS9r2yf31aqJ3Pi8iRQ3JEisQnVVIjl+SK1AknD+SJvJI35955dJ6dly/rkjP/c0B+jfP+CeQvoAU=</latexit><latexit sha1_base64="W1V7uPCrU1lVp1VulgTtE4B1ML4=">AAACGnicbZDNSgMxFIUz/tb6N+rSTbAIFUqZKUJdFt24VLCt0Cklk962ocnMkNyRlqFvoi+jK1F3bnwb01pEq3f15Z4TuOeEiRQGPe/DWVpeWV1bz23kN7e2d3bdvf2GiVPNoc5jGevbkBmQIoI6CpRwm2hgKpTQDIcXU715B9qIOLrBcQJtxfqR6AnO0K46bjWAxAhp0S/Rb67QQEoaIIwwirViMlNsNCmmJWpOZpLfcQte2ZsN/Qv+HApkPlcd9zXoxjxVECGXzJiW7yXYzphGwSVM8kFqIGF8yPrQshgxBaadzQJO6HEv1hQHQGfvn96MKWPGKrQexXBgFrXp8j+tlWLvrJ2JKEkRIm4tVuulkmJMpz3RrtDAUY4tMK6FvZLyAdOMo20zb+P7i2H/QqNS9r2yf31aqJ3Pi8iRQ3JEisQnVVIjl+SK1AknD+SJvJI35955dJ6dly/rkjP/c0B+jfP+CeQvoAU=</latexit><latexit sha1_base64="W1V7uPCrU1lVp1VulgTtE4B1ML4=">AAACGnicbZDNSgMxFIUz/tb6N+rSTbAIFUqZKUJdFt24VLCt0Cklk962ocnMkNyRlqFvoi+jK1F3bnwb01pEq3f15Z4TuOeEiRQGPe/DWVpeWV1bz23kN7e2d3bdvf2GiVPNoc5jGevbkBmQIoI6CpRwm2hgKpTQDIcXU715B9qIOLrBcQJtxfqR6AnO0K46bjWAxAhp0S/Rb67QQEoaIIwwirViMlNsNCmmJWpOZpLfcQte2ZsN/Qv+HApkPlcd9zXoxjxVECGXzJiW7yXYzphGwSVM8kFqIGF8yPrQshgxBaadzQJO6HEv1hQHQGfvn96MKWPGKrQexXBgFrXp8j+tlWLvrJ2JKEkRIm4tVuulkmJMpz3RrtDAUY4tMK6FvZLyAdOMo20zb+P7i2H/QqNS9r2yf31aqJ3Pi8iRQ3JEisQnVVIjl+SK1AknD+SJvJI35955dJ6dly/rkjP/c0B+jfP+CeQvoAU=</latexit><latexit sha1_base64="W1V7uPCrU1lVp1VulgTtE4B1ML4=">AAACGnicbZDNSgMxFIUz/tb6N+rSTbAIFUqZKUJdFt24VLCt0Cklk962ocnMkNyRlqFvoi+jK1F3bnwb01pEq3f15Z4TuOeEiRQGPe/DWVpeWV1bz23kN7e2d3bdvf2GiVPNoc5jGevbkBmQIoI6CpRwm2hgKpTQDIcXU715B9qIOLrBcQJtxfqR6AnO0K46bjWAxAhp0S/Rb67QQEoaIIwwirViMlNsNCmmJWpOZpLfcQte2ZsN/Qv+HApkPlcd9zXoxjxVECGXzJiW7yXYzphGwSVM8kFqIGF8yPrQshgxBaadzQJO6HEv1hQHQGfvn96MKWPGKrQexXBgFrXp8j+tlWLvrJ2JKEkRIm4tVuulkmJMpz3RrtDAUY4tMK6FvZLyAdOMo20zb+P7i2H/QqNS9r2yf31aqJ3Pi8iRQ3JEisQnVVIjl+SK1AknD+SJvJI35955dJ6dly/rkjP/c0B+jfP+CeQvoAU=</latexit>

Feature

s(t) :=
ċs(t)

Hcs(t)
⌧ 1

<latexit sha1_base64="w+VLGByst1IIFh/wIzs0saV2NkI=">AAACDXicbZDLSgMxGIUz9VbrbdSlm2ARqosyI4IiCEU3XVawF+gMJZNm2tDMheQfoQzzDPoyuhJ158YX8G3M1Flo67/6cs5JyH+8WHAFlvVllJaWV1bXyuuVjc2t7R1zd6+jokRS1qaRiGTPI4oJHrI2cBCsF0tGAk+wrje5yf3uPZOKR+EdTGPmBmQUcp9TAloamCeqBseXV44vCU2dYQQpHahMa1naxBpzwo4Q2K4MzKpVt2aDF8EuoIqKaQ3MT/0gTQIWAhVEqb5txeCmRAKngmUVJ1EsJnRCRqyvMSQBU2462ynDR34kMYwZnp1/Z1MSKDUNPJ0JCIzVvJeL/3n9BPwLN+VhnAALqY5oz08Ehgjn1eAhl4yCmGogVHL9S0zHRBcDusB8fXt+2UXonNZtq27fnlUb10URZXSADlEN2egcNVATtVAbUfSIntEbejcejCfjxXj9iZaM4s4++jPGxzcD65oh</latexit><latexit sha1_base64="w+VLGByst1IIFh/wIzs0saV2NkI=">AAACDXicbZDLSgMxGIUz9VbrbdSlm2ARqosyI4IiCEU3XVawF+gMJZNm2tDMheQfoQzzDPoyuhJ158YX8G3M1Flo67/6cs5JyH+8WHAFlvVllJaWV1bXyuuVjc2t7R1zd6+jokRS1qaRiGTPI4oJHrI2cBCsF0tGAk+wrje5yf3uPZOKR+EdTGPmBmQUcp9TAloamCeqBseXV44vCU2dYQQpHahMa1naxBpzwo4Q2K4MzKpVt2aDF8EuoIqKaQ3MT/0gTQIWAhVEqb5txeCmRAKngmUVJ1EsJnRCRqyvMSQBU2462ynDR34kMYwZnp1/Z1MSKDUNPJ0JCIzVvJeL/3n9BPwLN+VhnAALqY5oz08Ehgjn1eAhl4yCmGogVHL9S0zHRBcDusB8fXt+2UXonNZtq27fnlUb10URZXSADlEN2egcNVATtVAbUfSIntEbejcejCfjxXj9iZaM4s4++jPGxzcD65oh</latexit><latexit sha1_base64="w+VLGByst1IIFh/wIzs0saV2NkI=">AAACDXicbZDLSgMxGIUz9VbrbdSlm2ARqosyI4IiCEU3XVawF+gMJZNm2tDMheQfoQzzDPoyuhJ158YX8G3M1Flo67/6cs5JyH+8WHAFlvVllJaWV1bXyuuVjc2t7R1zd6+jokRS1qaRiGTPI4oJHrI2cBCsF0tGAk+wrje5yf3uPZOKR+EdTGPmBmQUcp9TAloamCeqBseXV44vCU2dYQQpHahMa1naxBpzwo4Q2K4MzKpVt2aDF8EuoIqKaQ3MT/0gTQIWAhVEqb5txeCmRAKngmUVJ1EsJnRCRqyvMSQBU2462ynDR34kMYwZnp1/Z1MSKDUNPJ0JCIzVvJeL/3n9BPwLN+VhnAALqY5oz08Ehgjn1eAhl4yCmGogVHL9S0zHRBcDusB8fXt+2UXonNZtq27fnlUb10URZXSADlEN2egcNVATtVAbUfSIntEbejcejCfjxXj9iZaM4s4++jPGxzcD65oh</latexit><latexit sha1_base64="w+VLGByst1IIFh/wIzs0saV2NkI=">AAACDXicbZDLSgMxGIUz9VbrbdSlm2ARqosyI4IiCEU3XVawF+gMJZNm2tDMheQfoQzzDPoyuhJ158YX8G3M1Flo67/6cs5JyH+8WHAFlvVllJaWV1bXyuuVjc2t7R1zd6+jokRS1qaRiGTPI4oJHrI2cBCsF0tGAk+wrje5yf3uPZOKR+EdTGPmBmQUcp9TAloamCeqBseXV44vCU2dYQQpHahMa1naxBpzwo4Q2K4MzKpVt2aDF8EuoIqKaQ3MT/0gTQIWAhVEqb5txeCmRAKngmUVJ1EsJnRCRqyvMSQBU2462ynDR34kMYwZnp1/Z1MSKDUNPJ0JCIzVvJeL/3n9BPwLN+VhnAALqY5oz08Ehgjn1eAhl4yCmGogVHL9S0zHRBcDusB8fXt+2UXonNZtq27fnlUb10URZXSADlEN2egcNVATtVAbUfSIntEbejcejCfjxXj9iZaM4s4++jPGxzcD65oh</latexit>

u(t) ⌧ 1
<latexit sha1_base64="GnAV+QUoPyykcjoGRuiZvJ2XI5c=">AAAB7HicbZDNSsNAFIVv6l+tf1WXbgaLUDclEUGXRTcuK9gfSEOZTCft0MkkzNwIpfQtdCXqzqfxBXwbJzULbT2rb+45A/fcMJXCoOt+OaW19Y3NrfJ2ZWd3b/+genjUMUmmGW+zRCa6F1LDpVC8jQIl76Wa0ziUvBtObnO/+8i1EYl6wGnKg5iOlIgEo2hHflbHc9KXkniVQbXmNtyFyCp4BdSgUGtQ/ewPE5bFXCGT1Bjfc1MMZlSjYJLPK/3M8JSyCR1x36KiMTfBbLHynJxFiSY45mTx/p2d0diYaRzaTExxbJa9fPif52cYXQczodIMuWI2Yr0okwQTkjcnQ6E5Qzm1QJkWdkvCxlRThvY+eX1vuewqdC4antvw7i9rzZviEGU4gVOogwdX0IQ7aEEbGCTwDG/w7ijnyXlxXn+iJaf4cwx/5Hx8AwHhjWY=</latexit><latexit sha1_base64="GnAV+QUoPyykcjoGRuiZvJ2XI5c=">AAAB7HicbZDNSsNAFIVv6l+tf1WXbgaLUDclEUGXRTcuK9gfSEOZTCft0MkkzNwIpfQtdCXqzqfxBXwbJzULbT2rb+45A/fcMJXCoOt+OaW19Y3NrfJ2ZWd3b/+genjUMUmmGW+zRCa6F1LDpVC8jQIl76Wa0ziUvBtObnO/+8i1EYl6wGnKg5iOlIgEo2hHflbHc9KXkniVQbXmNtyFyCp4BdSgUGtQ/ewPE5bFXCGT1Bjfc1MMZlSjYJLPK/3M8JSyCR1x36KiMTfBbLHynJxFiSY45mTx/p2d0diYaRzaTExxbJa9fPif52cYXQczodIMuWI2Yr0okwQTkjcnQ6E5Qzm1QJkWdkvCxlRThvY+eX1vuewqdC4antvw7i9rzZviEGU4gVOogwdX0IQ7aEEbGCTwDG/w7ijnyXlxXn+iJaf4cwx/5Hx8AwHhjWY=</latexit><latexit sha1_base64="GnAV+QUoPyykcjoGRuiZvJ2XI5c=">AAAB7HicbZDNSsNAFIVv6l+tf1WXbgaLUDclEUGXRTcuK9gfSEOZTCft0MkkzNwIpfQtdCXqzqfxBXwbJzULbT2rb+45A/fcMJXCoOt+OaW19Y3NrfJ2ZWd3b/+genjUMUmmGW+zRCa6F1LDpVC8jQIl76Wa0ziUvBtObnO/+8i1EYl6wGnKg5iOlIgEo2hHflbHc9KXkniVQbXmNtyFyCp4BdSgUGtQ/ewPE5bFXCGT1Bjfc1MMZlSjYJLPK/3M8JSyCR1x36KiMTfBbLHynJxFiSY45mTx/p2d0diYaRzaTExxbJa9fPif52cYXQczodIMuWI2Yr0okwQTkjcnQ6E5Qzm1QJkWdkvCxlRThvY+eX1vuewqdC4antvw7i9rzZviEGU4gVOogwdX0IQ7aEEbGCTwDG/w7ijnyXlxXn+iJaf4cwx/5Hx8AwHhjWY=</latexit><latexit sha1_base64="GnAV+QUoPyykcjoGRuiZvJ2XI5c=">AAAB7HicbZDNSsNAFIVv6l+tf1WXbgaLUDclEUGXRTcuK9gfSEOZTCft0MkkzNwIpfQtdCXqzqfxBXwbJzULbT2rb+45A/fcMJXCoOt+OaW19Y3NrfJ2ZWd3b/+genjUMUmmGW+zRCa6F1LDpVC8jQIl76Wa0ziUvBtObnO/+8i1EYl6wGnKg5iOlIgEo2hHflbHc9KXkniVQbXmNtyFyCp4BdSgUGtQ/ewPE5bFXCGT1Bjfc1MMZlSjYJLPK/3M8JSyCR1x36KiMTfBbLHynJxFiSY45mTx/p2d0diYaRzaTExxbJa9fPif52cYXQczodIMuWI2Yr0okwQTkjcnQ6E5Qzm1QJkWdkvCxlRThvY+eX1vuewqdC4antvw7i9rzZviEGU4gVOogwdX0IQ7aEEbGCTwDG/w7ijnyXlxXn+iJaf4cwx/5Hx8AwHhjWY=</latexit>

‣ Summary:

small

mild
Goal

Constrain  
with data

Slow-roll 
condition 
still apply
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Goal
Constrain  
with data

Data
Planck 2018

‣ Bayes’ theorem:

Posterior Likelihood Prior
P (✓|d,M) / L(d|✓,M)⇧(✓|M)

<latexit sha1_base64="8yD0fI7KHn/cIqg+kUMmsGz7YbA="></latexit><latexit sha1_base64="8yD0fI7KHn/cIqg+kUMmsGz7YbA="></latexit><latexit sha1_base64="8yD0fI7KHn/cIqg+kUMmsGz7YbA="></latexit><latexit sha1_base64="8yD0fI7KHn/cIqg+kUMmsGz7YbA="></latexit>

Previous results 
+ Theoretical  
constraints

Information

Sampler

u(t) := 1� 1

c2s(t)
<latexit sha1_base64="/TtGlA2bvzI8iaMA8dwg+laZF1w=">AAAB/nicbVBLS8NAGPxSX7W+oh57WSxCPViSIiiCUPTisYJ9QBvDZrtpl24e7G6EEgL6Z/Qk6s0f4R/w37itOWjrnGZnZuGb8WLOpLKsL6OwtLyyulZcL21sbm3vmLt7bRklgtAWiXgkuh6WlLOQthRTnHZjQXHgcdrxxldTv3NPhWRReKsmMXUCPAyZzwhWWnLNclJVR+cXyD7u+wKT1M5S4sq7ulYz16xYNWsGtEjsnFQgR9M1P/uDiCQBDRXhWMqebcXKSbFQjHCalfqJpDEmYzykPU1DHFDppLMSGTr0I4HUiKLZ+3c2xYGUk8DTmQCrkZz3puJ/Xi9R/pmTsjBOFA2JjmjPTzhSEZpugQZMUKL4RBNMBNNXIjLCegalFyvp+vZ82UXSrtdsq2bfnFQal/kQRSjDAVTBhlNowDU0oQUEHuEZ3uDdeDCejBfj9SdaMPI/+/AHxsc3+MmUIA==</latexit><latexit sha1_base64="/TtGlA2bvzI8iaMA8dwg+laZF1w=">AAAB/nicbVBLS8NAGPxSX7W+oh57WSxCPViSIiiCUPTisYJ9QBvDZrtpl24e7G6EEgL6Z/Qk6s0f4R/w37itOWjrnGZnZuGb8WLOpLKsL6OwtLyyulZcL21sbm3vmLt7bRklgtAWiXgkuh6WlLOQthRTnHZjQXHgcdrxxldTv3NPhWRReKsmMXUCPAyZzwhWWnLNclJVR+cXyD7u+wKT1M5S4sq7ulYz16xYNWsGtEjsnFQgR9M1P/uDiCQBDRXhWMqebcXKSbFQjHCalfqJpDEmYzykPU1DHFDppLMSGTr0I4HUiKLZ+3c2xYGUk8DTmQCrkZz3puJ/Xi9R/pmTsjBOFA2JjmjPTzhSEZpugQZMUKL4RBNMBNNXIjLCegalFyvp+vZ82UXSrtdsq2bfnFQal/kQRSjDAVTBhlNowDU0oQUEHuEZ3uDdeDCejBfj9SdaMPI/+/AHxsc3+MmUIA==</latexit><latexit sha1_base64="/TtGlA2bvzI8iaMA8dwg+laZF1w=">AAAB/nicbVBLS8NAGPxSX7W+oh57WSxCPViSIiiCUPTisYJ9QBvDZrtpl24e7G6EEgL6Z/Qk6s0f4R/w37itOWjrnGZnZuGb8WLOpLKsL6OwtLyyulZcL21sbm3vmLt7bRklgtAWiXgkuh6WlLOQthRTnHZjQXHgcdrxxldTv3NPhWRReKsmMXUCPAyZzwhWWnLNclJVR+cXyD7u+wKT1M5S4sq7ulYz16xYNWsGtEjsnFQgR9M1P/uDiCQBDRXhWMqebcXKSbFQjHCalfqJpDEmYzykPU1DHFDppLMSGTr0I4HUiKLZ+3c2xYGUk8DTmQCrkZz3puJ/Xi9R/pmTsjBOFA2JjmjPTzhSEZpugQZMUKL4RBNMBNNXIjLCegalFyvp+vZ82UXSrtdsq2bfnFQal/kQRSjDAVTBhlNowDU0oQUEHuEZ3uDdeDCejBfj9SdaMPI/+/AHxsc3+MmUIA==</latexit><latexit sha1_base64="/TtGlA2bvzI8iaMA8dwg+laZF1w=">AAAB/nicbVBLS8NAGPxSX7W+oh57WSxCPViSIiiCUPTisYJ9QBvDZrtpl24e7G6EEgL6Z/Qk6s0f4R/w37itOWjrnGZnZuGb8WLOpLKsL6OwtLyyulZcL21sbm3vmLt7bRklgtAWiXgkuh6WlLOQthRTnHZjQXHgcdrxxldTv3NPhWRReKsmMXUCPAyZzwhWWnLNclJVR+cXyD7u+wKT1M5S4sq7ulYz16xYNWsGtEjsnFQgR9M1P/uDiCQBDRXhWMqebcXKSbFQjHCalfqJpDEmYzykPU1DHFDppLMSGTr0I4HUiKLZ+3c2xYGUk8DTmQCrkZz3puJ/Xi9R/pmTsjBOFA2JjmjPTzhSEZpugQZMUKL4RBNMBNNXIjLCegalFyvp+vZ82UXSrtdsq2bfnFQal/kQRSjDAVTBhlNowDU0oQUEHuEZ3uDdeDCejBfj9SdaMPI/+/AHxsc3+MmUIA==</latexit>

s(t) :=
ċs(t)

Hcs(t)
<latexit sha1_base64="JQg/w9C/z5vZZqcFqr53Zow6XX4=">AAACBnicbZDLSgMxFIYzXmu9VV26CRahbsqMCIogFN10WcFeoC0lk55pQzMXkjNCGWavL6MrUXc+gC/g25ips9DWs/ry/39Czu9GUmi07S9raXlldW29sFHc3Nre2S3t7bd0GCsOTR7KUHVcpkGKAJooUEInUsB8V0LbndxkfvselBZhcIfTCPo+GwXCE5yhkQalsq7gyeUV7XmK8aQ3DDHhA50aMU3qhjIwKbtqz4YugpNDmeTTGJQ+zUM89iFALpnWXceOsJ8whYJLSIu9WEPE+ISNoGswYD7ofjJbJqXHXqgojoHOzr+zCfO1nvquyfgMx3rey8T/vG6M3kU/EUEUIwTcRIznxZJiSLNO6FAo4CinBhhXwvyS8jEzhaBprmjWd+aXXYTWadWxq87tWbl2nRdRIIfkiFSIQ85JjdRJgzQJJ4/kmbyRd+vBerJerNef6JKV3zkgf8b6+AYYIZgs</latexit><latexit sha1_base64="JQg/w9C/z5vZZqcFqr53Zow6XX4=">AAACBnicbZDLSgMxFIYzXmu9VV26CRahbsqMCIogFN10WcFeoC0lk55pQzMXkjNCGWavL6MrUXc+gC/g25ips9DWs/ry/39Czu9GUmi07S9raXlldW29sFHc3Nre2S3t7bd0GCsOTR7KUHVcpkGKAJooUEInUsB8V0LbndxkfvselBZhcIfTCPo+GwXCE5yhkQalsq7gyeUV7XmK8aQ3DDHhA50aMU3qhjIwKbtqz4YugpNDmeTTGJQ+zUM89iFALpnWXceOsJ8whYJLSIu9WEPE+ISNoGswYD7ofjJbJqXHXqgojoHOzr+zCfO1nvquyfgMx3rey8T/vG6M3kU/EUEUIwTcRIznxZJiSLNO6FAo4CinBhhXwvyS8jEzhaBprmjWd+aXXYTWadWxq87tWbl2nRdRIIfkiFSIQ85JjdRJgzQJJ4/kmbyRd+vBerJerNef6JKV3zkgf8b6+AYYIZgs</latexit><latexit sha1_base64="JQg/w9C/z5vZZqcFqr53Zow6XX4=">AAACBnicbZDLSgMxFIYzXmu9VV26CRahbsqMCIogFN10WcFeoC0lk55pQzMXkjNCGWavL6MrUXc+gC/g25ips9DWs/ry/39Czu9GUmi07S9raXlldW29sFHc3Nre2S3t7bd0GCsOTR7KUHVcpkGKAJooUEInUsB8V0LbndxkfvselBZhcIfTCPo+GwXCE5yhkQalsq7gyeUV7XmK8aQ3DDHhA50aMU3qhjIwKbtqz4YugpNDmeTTGJQ+zUM89iFALpnWXceOsJ8whYJLSIu9WEPE+ISNoGswYD7ofjJbJqXHXqgojoHOzr+zCfO1nvquyfgMx3rey8T/vG6M3kU/EUEUIwTcRIznxZJiSLNO6FAo4CinBhhXwvyS8jEzhaBprmjWd+aXXYTWadWxq87tWbl2nRdRIIfkiFSIQ85JjdRJgzQJJ4/kmbyRd+vBerJerNef6JKV3zkgf8b6+AYYIZgs</latexit><latexit sha1_base64="JQg/w9C/z5vZZqcFqr53Zow6XX4=">AAACBnicbZDLSgMxFIYzXmu9VV26CRahbsqMCIogFN10WcFeoC0lk55pQzMXkjNCGWavL6MrUXc+gC/g25ips9DWs/ry/39Czu9GUmi07S9raXlldW29sFHc3Nre2S3t7bd0GCsOTR7KUHVcpkGKAJooUEInUsB8V0LbndxkfvselBZhcIfTCPo+GwXCE5yhkQalsq7gyeUV7XmK8aQ3DDHhA50aMU3qhjIwKbtqz4YugpNDmeTTGJQ+zUM89iFALpnWXceOsJ8whYJLSIu9WEPE+ISNoGswYD7ofjJbJqXHXqgojoHOzr+zCfO1nvquyfgMx3rey8T/vG6M3kU/EUEUIwTcRIznxZJiSLNO6FAo4CinBhhXwvyS8jEzhaBprmjWd+aXXYTWadWxq87tWbl2nRdRIIfkiFSIQ85JjdRJgzQJJ4/kmbyRd+vBerJerNef6JKV3zkgf8b6+AYYIZgs</latexit>
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Reconstruction using  
Gaussian Processes

Prior (1):  
where is the reduction?

Prior (2): EFT conditions
umax

<latexit sha1_base64="K7vcAZJUt4QjXc160HeJJf1hGlA=">AAAB93icbZDLTsJAFIaneEO84WXnZiIxcUVaY6JLohuXmMglAUKmwylMmGmbmVNDbfosujLqzvfwBXwbB2Sh4L/65vz/JOf8fiyFQdf9cgorq2vrG8XN0tb2zu5eef+gaaJEc2jwSEa67TMDUoTQQIES2rEGpnwJLX98M/VbD6CNiMJ7TGPoKTYMRSA4Qzvql4+SftZFmGAYacVkptgkz/vlilt1Z6LL4M2hQuaq98uf3UHEEwUhcsmM6XhujL2MaRRcQl7qJgZixsdsCB2LIVNgetls+5yeBpGmOAI6e//OZkwZkyrfZhTDkVn0psP/vE6CwVUvE2GcIITcRqwXJJJiRKcl0IHQwFGmFhjXwm5J+YhpxtFWVbLne4vHLkPzvOq5Ve/uolK7nhdRJMfkhJwRj1ySGrklddIgnDySZ/JG3p3UeXJenNefaMGZ/zkkf+R8fAOsjZO8</latexit><latexit sha1_base64="K7vcAZJUt4QjXc160HeJJf1hGlA=">AAAB93icbZDLTsJAFIaneEO84WXnZiIxcUVaY6JLohuXmMglAUKmwylMmGmbmVNDbfosujLqzvfwBXwbB2Sh4L/65vz/JOf8fiyFQdf9cgorq2vrG8XN0tb2zu5eef+gaaJEc2jwSEa67TMDUoTQQIES2rEGpnwJLX98M/VbD6CNiMJ7TGPoKTYMRSA4Qzvql4+SftZFmGAYacVkptgkz/vlilt1Z6LL4M2hQuaq98uf3UHEEwUhcsmM6XhujL2MaRRcQl7qJgZixsdsCB2LIVNgetls+5yeBpGmOAI6e//OZkwZkyrfZhTDkVn0psP/vE6CwVUvE2GcIITcRqwXJJJiRKcl0IHQwFGmFhjXwm5J+YhpxtFWVbLne4vHLkPzvOq5Ve/uolK7nhdRJMfkhJwRj1ySGrklddIgnDySZ/JG3p3UeXJenNefaMGZ/zkkf+R8fAOsjZO8</latexit><latexit sha1_base64="K7vcAZJUt4QjXc160HeJJf1hGlA=">AAAB93icbZDLTsJAFIaneEO84WXnZiIxcUVaY6JLohuXmMglAUKmwylMmGmbmVNDbfosujLqzvfwBXwbB2Sh4L/65vz/JOf8fiyFQdf9cgorq2vrG8XN0tb2zu5eef+gaaJEc2jwSEa67TMDUoTQQIES2rEGpnwJLX98M/VbD6CNiMJ7TGPoKTYMRSA4Qzvql4+SftZFmGAYacVkptgkz/vlilt1Z6LL4M2hQuaq98uf3UHEEwUhcsmM6XhujL2MaRRcQl7qJgZixsdsCB2LIVNgetls+5yeBpGmOAI6e//OZkwZkyrfZhTDkVn0psP/vE6CwVUvE2GcIITcRqwXJJJiRKcl0IHQwFGmFhjXwm5J+YhpxtFWVbLne4vHLkPzvOq5Ve/uolK7nhdRJMfkhJwRj1ySGrklddIgnDySZ/JG3p3UeXJenNefaMGZ/zkkf+R8fAOsjZO8</latexit><latexit sha1_base64="K7vcAZJUt4QjXc160HeJJf1hGlA=">AAAB93icbZDLTsJAFIaneEO84WXnZiIxcUVaY6JLohuXmMglAUKmwylMmGmbmVNDbfosujLqzvfwBXwbB2Sh4L/65vz/JOf8fiyFQdf9cgorq2vrG8XN0tb2zu5eef+gaaJEc2jwSEa67TMDUoTQQIES2rEGpnwJLX98M/VbD6CNiMJ7TGPoKTYMRSA4Qzvql4+SftZFmGAYacVkptgkz/vlilt1Z6LL4M2hQuaq98uf3UHEEwUhcsmM6XhujL2MaRRcQl7qJgZixsdsCB2LIVNgetls+5yeBpGmOAI6e//OZkwZkyrfZhTDkVn0psP/vE6CwVUvE2GcIITcRqwXJJJiRKcl0IHQwFGmFhjXwm5J+YhpxtFWVbLne4vHLkPzvOq5Ve/uolK7nhdRJMfkhJwRj1ySGrklddIgnDySZ/JG3p3UeXJenNefaMGZ/zkkf+R8fAOsjZO8</latexit>

smax
<latexit sha1_base64="lRg0dEUEzP52crbzY+8vI/8Etp0=">AAAB93icbZDLTsJAFIaneEO84WXnZiIxcUVaY6JLohuXmMglAUKmwylMmGmbmVNDbfosujLqzvfwBXwbB2Sh4L/65vz/JOf8fiyFQdf9cgorq2vrG8XN0tb2zu5eef+gaaJEc2jwSEa67TMDUoTQQIES2rEGpnwJLX98M/VbD6CNiMJ7TGPoKTYMRSA4Qzvql49MP+siTDCMtGIyU2yS5/1yxa26M9Fl8OZQIXPV++XP7iDiiYIQuWTGdDw3xl7GNAouIS91EwMx42M2hI7FkCkwvWy2fU5Pg0hTHAGdvX9nM6aMSZVvM4rhyCx60+F/XifB4KqXiTBOEEJuI9YLEkkxotMS6EBo4ChTC4xrYbekfMQ042irKtnzvcVjl6F5XvXcqnd3Ualdz4sokmNyQs6IRy5JjdySOmkQTh7JM3kj707qPDkvzutPtODM/xySP3I+vgGpa5O6</latexit><latexit sha1_base64="lRg0dEUEzP52crbzY+8vI/8Etp0=">AAAB93icbZDLTsJAFIaneEO84WXnZiIxcUVaY6JLohuXmMglAUKmwylMmGmbmVNDbfosujLqzvfwBXwbB2Sh4L/65vz/JOf8fiyFQdf9cgorq2vrG8XN0tb2zu5eef+gaaJEc2jwSEa67TMDUoTQQIES2rEGpnwJLX98M/VbD6CNiMJ7TGPoKTYMRSA4Qzvql49MP+siTDCMtGIyU2yS5/1yxa26M9Fl8OZQIXPV++XP7iDiiYIQuWTGdDw3xl7GNAouIS91EwMx42M2hI7FkCkwvWy2fU5Pg0hTHAGdvX9nM6aMSZVvM4rhyCx60+F/XifB4KqXiTBOEEJuI9YLEkkxotMS6EBo4ChTC4xrYbekfMQ042irKtnzvcVjl6F5XvXcqnd3Ualdz4sokmNyQs6IRy5JjdySOmkQTh7JM3kj707qPDkvzutPtODM/xySP3I+vgGpa5O6</latexit><latexit sha1_base64="lRg0dEUEzP52crbzY+8vI/8Etp0=">AAAB93icbZDLTsJAFIaneEO84WXnZiIxcUVaY6JLohuXmMglAUKmwylMmGmbmVNDbfosujLqzvfwBXwbB2Sh4L/65vz/JOf8fiyFQdf9cgorq2vrG8XN0tb2zu5eef+gaaJEc2jwSEa67TMDUoTQQIES2rEGpnwJLX98M/VbD6CNiMJ7TGPoKTYMRSA4Qzvql49MP+siTDCMtGIyU2yS5/1yxa26M9Fl8OZQIXPV++XP7iDiiYIQuWTGdDw3xl7GNAouIS91EwMx42M2hI7FkCkwvWy2fU5Pg0hTHAGdvX9nM6aMSZVvM4rhyCx60+F/XifB4KqXiTBOEEJuI9YLEkkxotMS6EBo4ChTC4xrYbekfMQ042irKtnzvcVjl6F5XvXcqnd3Ualdz4sokmNyQs6IRy5JjdySOmkQTh7JM3kj707qPDkvzutPtODM/xySP3I+vgGpa5O6</latexit><latexit sha1_base64="lRg0dEUEzP52crbzY+8vI/8Etp0=">AAAB93icbZDLTsJAFIaneEO84WXnZiIxcUVaY6JLohuXmMglAUKmwylMmGmbmVNDbfosujLqzvfwBXwbB2Sh4L/65vz/JOf8fiyFQdf9cgorq2vrG8XN0tb2zu5eef+gaaJEc2jwSEa67TMDUoTQQIES2rEGpnwJLX98M/VbD6CNiMJ7TGPoKTYMRSA4Qzvql49MP+siTDCMtGIyU2yS5/1yxa26M9Fl8OZQIXPV++XP7iDiiYIQuWTGdDw3xl7GNAouIS91EwMx42M2hI7FkCkwvWy2fU5Pg0hTHAGdvX9nM6aMSZVvM4rhyCx60+F/XifB4KqXiTBOEEJuI9YLEkkxotMS6EBo4ChTC4xrYbekfMQ042irKtnzvcVjl6F5XvXcqnd3Ualdz4sokmNyQs6IRy5JjdySOmkQTh7JM3kj707qPDkvzutPtODM/xySP3I+vgGpa5O6</latexit>

CAMB  
(Boltzman  

Solver,        )

Likelihood 
 (Planck 2018) 

Chain

�PR(k)/PR(k)
<latexit sha1_base64="T+VwrVdwiKPalDJVcSfd29exyg0=">AAACHnicdZBLS8NAFIUn9VXrK+rSTbAIdVMTERTcFHXhsop9QBPCZHrTDp08mJkIJeS/6J/RjaLu9N84qUG01bv65p4zcM/xYkaFNM0PrTQ3v7C4VF6urKyurW/om1ttESWcQItELOJdDwtgNISWpJJBN+aAA49Bxxud53rnFrigUXgjxzE4AR6E1KcES7Vy9VP7ApjEdoDlkGCWNjP3m6+z2mj/4H/J1atm3ZyMMQtWAVVUTNPVn+x+RJIAQkkYFqJnmbF0UswlJQyyip0IiDEZ4QH0FIY4AOGkk5CZsedH3JBDMCbvn94UB0KMA0958vvEtJYv/9J6ifRPnJSGcSIhJMqiND9hhoyMvCujTzkQycYKMOFUXWmQIeaYSNVoRcW3psPOQvuwbpl16+qo2jgriiijHbSLashCx6iBLlETtRBB9+gRvaI37U570J61ly9rSSv+bKNfo71/AnSbozU=</latexit><latexit sha1_base64="T+VwrVdwiKPalDJVcSfd29exyg0=">AAACHnicdZBLS8NAFIUn9VXrK+rSTbAIdVMTERTcFHXhsop9QBPCZHrTDp08mJkIJeS/6J/RjaLu9N84qUG01bv65p4zcM/xYkaFNM0PrTQ3v7C4VF6urKyurW/om1ttESWcQItELOJdDwtgNISWpJJBN+aAA49Bxxud53rnFrigUXgjxzE4AR6E1KcES7Vy9VP7ApjEdoDlkGCWNjP3m6+z2mj/4H/J1atm3ZyMMQtWAVVUTNPVn+x+RJIAQkkYFqJnmbF0UswlJQyyip0IiDEZ4QH0FIY4AOGkk5CZsedH3JBDMCbvn94UB0KMA0958vvEtJYv/9J6ifRPnJSGcSIhJMqiND9hhoyMvCujTzkQycYKMOFUXWmQIeaYSNVoRcW3psPOQvuwbpl16+qo2jgriiijHbSLashCx6iBLlETtRBB9+gRvaI37U570J61ly9rSSv+bKNfo71/AnSbozU=</latexit><latexit sha1_base64="T+VwrVdwiKPalDJVcSfd29exyg0=">AAACHnicdZBLS8NAFIUn9VXrK+rSTbAIdVMTERTcFHXhsop9QBPCZHrTDp08mJkIJeS/6J/RjaLu9N84qUG01bv65p4zcM/xYkaFNM0PrTQ3v7C4VF6urKyurW/om1ttESWcQItELOJdDwtgNISWpJJBN+aAA49Bxxud53rnFrigUXgjxzE4AR6E1KcES7Vy9VP7ApjEdoDlkGCWNjP3m6+z2mj/4H/J1atm3ZyMMQtWAVVUTNPVn+x+RJIAQkkYFqJnmbF0UswlJQyyip0IiDEZ4QH0FIY4AOGkk5CZsedH3JBDMCbvn94UB0KMA0958vvEtJYv/9J6ifRPnJSGcSIhJMqiND9hhoyMvCujTzkQycYKMOFUXWmQIeaYSNVoRcW3psPOQvuwbpl16+qo2jgriiijHbSLashCx6iBLlETtRBB9+gRvaI37U570J61ly9rSSv+bKNfo71/AnSbozU=</latexit><latexit sha1_base64="T+VwrVdwiKPalDJVcSfd29exyg0=">AAACHnicdZBLS8NAFIUn9VXrK+rSTbAIdVMTERTcFHXhsop9QBPCZHrTDp08mJkIJeS/6J/RjaLu9N84qUG01bv65p4zcM/xYkaFNM0PrTQ3v7C4VF6urKyurW/om1ttESWcQItELOJdDwtgNISWpJJBN+aAA49Bxxud53rnFrigUXgjxzE4AR6E1KcES7Vy9VP7ApjEdoDlkGCWNjP3m6+z2mj/4H/J1atm3ZyMMQtWAVVUTNPVn+x+RJIAQkkYFqJnmbF0UswlJQyyip0IiDEZ4QH0FIY4AOGkk5CZsedH3JBDMCbvn94UB0KMA0958vvEtJYv/9J6ifRPnJSGcSIhJMqiND9hhoyMvCujTzkQycYKMOFUXWmQIeaYSNVoRcW3psPOQvuwbpl16+qo2jgriiijHbSLashCx6iBLlETtRBB9+gRvaI37U570J61ly9rSSv+bKNfo71/AnSbozU=</latexit>

C`
<latexit sha1_base64="85fk9wXI6Y1FHitplcWzd4glr5w=">AAAB53icbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLIhuXmMgjgQnpaQpo6Xmku8aETPgGXRl15//4A/6NDc5Cwbs6Xfd2UreCRElDrvvlFNbWNza3itulnd29/YPy4VHLxKkW2BSxinUn4AaVjLBJkhR2Eo08DBS2g0l97rcfURsZR/c0TdAP+SiSQyk42VGr3u+hUv1yxa26C7FV8HKoQK5Gv/zZG8QiDTEiobgxXc9NyM+4JikUzkq91GDCxYSPsGsx4iEaP1tsO2Nnw1gzGiNbvH9nMx4aMw0Dmwk5jc2yNx/+53VTGl77mYySlDASNmK9YaoYxWxemg2kRkFqaoELLe2WTIy55oLsaUq2vrdcdhVaF1XPrXp3l5XaTX6IIpzAKZyDB1dQg1toQBMEPMAzvMG7I50n58V5/YkWnPzPMfyR8/ENOe6Mhg==</latexit><latexit sha1_base64="85fk9wXI6Y1FHitplcWzd4glr5w=">AAAB53icbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLIhuXmMgjgQnpaQpo6Xmku8aETPgGXRl15//4A/6NDc5Cwbs6Xfd2UreCRElDrvvlFNbWNza3itulnd29/YPy4VHLxKkW2BSxinUn4AaVjLBJkhR2Eo08DBS2g0l97rcfURsZR/c0TdAP+SiSQyk42VGr3u+hUv1yxa26C7FV8HKoQK5Gv/zZG8QiDTEiobgxXc9NyM+4JikUzkq91GDCxYSPsGsx4iEaP1tsO2Nnw1gzGiNbvH9nMx4aMw0Dmwk5jc2yNx/+53VTGl77mYySlDASNmK9YaoYxWxemg2kRkFqaoELLe2WTIy55oLsaUq2vrdcdhVaF1XPrXp3l5XaTX6IIpzAKZyDB1dQg1toQBMEPMAzvMG7I50n58V5/YkWnPzPMfyR8/ENOe6Mhg==</latexit><latexit sha1_base64="85fk9wXI6Y1FHitplcWzd4glr5w=">AAAB53icbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLIhuXmMgjgQnpaQpo6Xmku8aETPgGXRl15//4A/6NDc5Cwbs6Xfd2UreCRElDrvvlFNbWNza3itulnd29/YPy4VHLxKkW2BSxinUn4AaVjLBJkhR2Eo08DBS2g0l97rcfURsZR/c0TdAP+SiSQyk42VGr3u+hUv1yxa26C7FV8HKoQK5Gv/zZG8QiDTEiobgxXc9NyM+4JikUzkq91GDCxYSPsGsx4iEaP1tsO2Nnw1gzGiNbvH9nMx4aMw0Dmwk5jc2yNx/+53VTGl77mYySlDASNmK9YaoYxWxemg2kRkFqaoELLe2WTIy55oLsaUq2vrdcdhVaF1XPrXp3l5XaTX6IIpzAKZyDB1dQg1toQBMEPMAzvMG7I50n58V5/YkWnPzPMfyR8/ENOe6Mhg==</latexit><latexit sha1_base64="85fk9wXI6Y1FHitplcWzd4glr5w=">AAAB53icbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLIhuXmMgjgQnpaQpo6Xmku8aETPgGXRl15//4A/6NDc5Cwbs6Xfd2UreCRElDrvvlFNbWNza3itulnd29/YPy4VHLxKkW2BSxinUn4AaVjLBJkhR2Eo08DBS2g0l97rcfURsZR/c0TdAP+SiSQyk42VGr3u+hUv1yxa26C7FV8HKoQK5Gv/zZG8QiDTEiobgxXc9NyM+4JikUzkq91GDCxYSPsGsx4iEaP1tsO2Nnw1gzGiNbvH9nMx4aMw0Dmwk5jc2yNx/+53VTGl77mYySlDASNmK9YaoYxWxemg2kRkFqaoELLe2WTIy55oLsaUq2vrdcdhVaF1XPrXp3l5XaTX6IIpzAKZyDB1dQg1toQBMEPMAzvMG7I50n58V5/YkWnPzPMfyR8/ENOe6Mhg==</latexit>

To sample points of the posterior…P (✓|d,M) / L(d|✓,M)⇧(✓|M)
<latexit sha1_base64="ZQl8w2bXV+owCqLyes/r1UjTGcQ="></latexit><latexit sha1_base64="ZQl8w2bXV+owCqLyes/r1UjTGcQ="></latexit><latexit sha1_base64="ZQl8w2bXV+owCqLyes/r1UjTGcQ="></latexit><latexit sha1_base64="ZQl8w2bXV+owCqLyes/r1UjTGcQ="></latexit>

s(⌧) :=


|⌧ |

2(1� u(⌧))

�
du(⌧)

d⌧
<latexit sha1_base64="Je0yEXossnNAu1RBkiUnsYQ4sfc=">AAACLXicbVBLSwMxGMz6rPVV9eglWIR6sOwWQREE0Yt4qmBV6C4lm37bBrMPkm+Fsu5v0h/iVUEQ9ebfMFv34GsumcxMIDN+IoVG2362JianpmdmK3PV+YXFpeXayuqFjlPFocNjGasrn2mQIoIOCpRwlShgoS/h0r8+LvzLG1BaxNE5jhLwQjaIRCA4QyP1aqe64SJLt/YPqCshwC51A8V4dluot3nWajjb6VdkK3eVGAzRKyP9Us+zfnHmvVrdbtpj0L/EKUmdlGj3ag9uP+ZpCBFyybTuOnaCXsYUCi4hr7qphoTxazaArqERC0F72bhzTjeDWFEcAh3fv2czFmo9Cn2TCRkO9W+vEP/zuikGe14moiRFiLiJGC9IJcWYFtPRvlDAUY4MYVwJ80vKh8xMgWbgqqnv/C77l1y0mo7ddM526odH5RAVsk42SIM4ZJcckhPSJh3CyT15Im/k3bqzHq0X6/UrOmGVb9bID1gfn140qDM=</latexit><latexit sha1_base64="Je0yEXossnNAu1RBkiUnsYQ4sfc=">AAACLXicbVBLSwMxGMz6rPVV9eglWIR6sOwWQREE0Yt4qmBV6C4lm37bBrMPkm+Fsu5v0h/iVUEQ9ebfMFv34GsumcxMIDN+IoVG2362JianpmdmK3PV+YXFpeXayuqFjlPFocNjGasrn2mQIoIOCpRwlShgoS/h0r8+LvzLG1BaxNE5jhLwQjaIRCA4QyP1aqe64SJLt/YPqCshwC51A8V4dluot3nWajjb6VdkK3eVGAzRKyP9Us+zfnHmvVrdbtpj0L/EKUmdlGj3ag9uP+ZpCBFyybTuOnaCXsYUCi4hr7qphoTxazaArqERC0F72bhzTjeDWFEcAh3fv2czFmo9Cn2TCRkO9W+vEP/zuikGe14moiRFiLiJGC9IJcWYFtPRvlDAUY4MYVwJ80vKh8xMgWbgqqnv/C77l1y0mo7ddM526odH5RAVsk42SIM4ZJcckhPSJh3CyT15Im/k3bqzHq0X6/UrOmGVb9bID1gfn140qDM=</latexit><latexit sha1_base64="Je0yEXossnNAu1RBkiUnsYQ4sfc=">AAACLXicbVBLSwMxGMz6rPVV9eglWIR6sOwWQREE0Yt4qmBV6C4lm37bBrMPkm+Fsu5v0h/iVUEQ9ebfMFv34GsumcxMIDN+IoVG2362JianpmdmK3PV+YXFpeXayuqFjlPFocNjGasrn2mQIoIOCpRwlShgoS/h0r8+LvzLG1BaxNE5jhLwQjaIRCA4QyP1aqe64SJLt/YPqCshwC51A8V4dluot3nWajjb6VdkK3eVGAzRKyP9Us+zfnHmvVrdbtpj0L/EKUmdlGj3ag9uP+ZpCBFyybTuOnaCXsYUCi4hr7qphoTxazaArqERC0F72bhzTjeDWFEcAh3fv2czFmo9Cn2TCRkO9W+vEP/zuikGe14moiRFiLiJGC9IJcWYFtPRvlDAUY4MYVwJ80vKh8xMgWbgqqnv/C77l1y0mo7ddM526odH5RAVsk42SIM4ZJcckhPSJh3CyT15Im/k3bqzHq0X6/UrOmGVb9bID1gfn140qDM=</latexit><latexit sha1_base64="Je0yEXossnNAu1RBkiUnsYQ4sfc=">AAACLXicbVBLSwMxGMz6rPVV9eglWIR6sOwWQREE0Yt4qmBV6C4lm37bBrMPkm+Fsu5v0h/iVUEQ9ebfMFv34GsumcxMIDN+IoVG2362JianpmdmK3PV+YXFpeXayuqFjlPFocNjGasrn2mQIoIOCpRwlShgoS/h0r8+LvzLG1BaxNE5jhLwQjaIRCA4QyP1aqe64SJLt/YPqCshwC51A8V4dluot3nWajjb6VdkK3eVGAzRKyP9Us+zfnHmvVrdbtpj0L/EKUmdlGj3ag9uP+ZpCBFyybTuOnaCXsYUCi4hr7qphoTxazaArqERC0F72bhzTjeDWFEcAh3fv2czFmo9Cn2TCRkO9W+vEP/zuikGe14moiRFiLiJGC9IJcWYFtPRvlDAUY4MYVwJ80vKh8xMgWbgqqnv/C77l1y0mo7ddM526odH5RAVsk42SIM4ZJcckhPSJh3CyT15Im/k3bqzHq0X6/UrOmGVb9bID1gfn140qDM=</latexit>

u(⌧) := 1� 1

c2s(⌧)
<latexit sha1_base64="0NGfYNliLGQTqCuhRhWN7jQuUUY=">AAACBHicbVDJSgNBFOyJW4zbqEcvrUGIB8N0EBRBCHrxGMEskBlDT6cnadKz0IsQhrnqz+hJ1Jtf4A/4N3aSOWi0TvVe1YNX5SecSeU4X1ZhYXFpeaW4Wlpb39jcsrd3WjLWgtAmiXksOj6WlLOINhVTnHYSQXHoc9r2R1cTvX1PhWRxdKvGCfVCPIhYwAhWZtWz93XFVVgfnV9AdOwGApMUZSnpybvaTMh6dtmpOlPAvwTlpAxyNHr2p9uPiQ5ppAjHUnaRkygvxUIxwmlWcrWkCSYjPKBdQyMcUuml0ygZPAxiAdWQwun805viUMpx6BtPiNVQzmuT5X9aV6vgzEtZlGhFI2IsRgs0hyqGk0ZgnwlKFB8bgolg5ktIhtg0oUxvJRMfzYf9S1q1KnKq6OakXL/MiyiCPXAAKgCBU1AH16ABmoCAR/AM3sC79WA9WS/W68xasPKbXfAL1sc3qfOWwA==</latexit><latexit sha1_base64="0NGfYNliLGQTqCuhRhWN7jQuUUY=">AAACBHicbVDJSgNBFOyJW4zbqEcvrUGIB8N0EBRBCHrxGMEskBlDT6cnadKz0IsQhrnqz+hJ1Jtf4A/4N3aSOWi0TvVe1YNX5SecSeU4X1ZhYXFpeaW4Wlpb39jcsrd3WjLWgtAmiXksOj6WlLOINhVTnHYSQXHoc9r2R1cTvX1PhWRxdKvGCfVCPIhYwAhWZtWz93XFVVgfnV9AdOwGApMUZSnpybvaTMh6dtmpOlPAvwTlpAxyNHr2p9uPiQ5ppAjHUnaRkygvxUIxwmlWcrWkCSYjPKBdQyMcUuml0ygZPAxiAdWQwun805viUMpx6BtPiNVQzmuT5X9aV6vgzEtZlGhFI2IsRgs0hyqGk0ZgnwlKFB8bgolg5ktIhtg0oUxvJRMfzYf9S1q1KnKq6OakXL/MiyiCPXAAKgCBU1AH16ABmoCAR/AM3sC79WA9WS/W68xasPKbXfAL1sc3qfOWwA==</latexit><latexit sha1_base64="0NGfYNliLGQTqCuhRhWN7jQuUUY=">AAACBHicbVDJSgNBFOyJW4zbqEcvrUGIB8N0EBRBCHrxGMEskBlDT6cnadKz0IsQhrnqz+hJ1Jtf4A/4N3aSOWi0TvVe1YNX5SecSeU4X1ZhYXFpeaW4Wlpb39jcsrd3WjLWgtAmiXksOj6WlLOINhVTnHYSQXHoc9r2R1cTvX1PhWRxdKvGCfVCPIhYwAhWZtWz93XFVVgfnV9AdOwGApMUZSnpybvaTMh6dtmpOlPAvwTlpAxyNHr2p9uPiQ5ppAjHUnaRkygvxUIxwmlWcrWkCSYjPKBdQyMcUuml0ygZPAxiAdWQwun805viUMpx6BtPiNVQzmuT5X9aV6vgzEtZlGhFI2IsRgs0hyqGk0ZgnwlKFB8bgolg5ktIhtg0oUxvJRMfzYf9S1q1KnKq6OakXL/MiyiCPXAAKgCBU1AH16ABmoCAR/AM3sC79WA9WS/W68xasPKbXfAL1sc3qfOWwA==</latexit><latexit sha1_base64="0NGfYNliLGQTqCuhRhWN7jQuUUY=">AAACBHicbVDJSgNBFOyJW4zbqEcvrUGIB8N0EBRBCHrxGMEskBlDT6cnadKz0IsQhrnqz+hJ1Jtf4A/4N3aSOWi0TvVe1YNX5SecSeU4X1ZhYXFpeaW4Wlpb39jcsrd3WjLWgtAmiXksOj6WlLOINhVTnHYSQXHoc9r2R1cTvX1PhWRxdKvGCfVCPIhYwAhWZtWz93XFVVgfnV9AdOwGApMUZSnpybvaTMh6dtmpOlPAvwTlpAxyNHr2p9uPiQ5ppAjHUnaRkygvxUIxwmlWcrWkCSYjPKBdQyMcUuml0ygZPAxiAdWQwun805viUMpx6BtPiNVQzmuT5X9aV6vgzEtZlGhFI2IsRgs0hyqGk0ZgnwlKFB8bgolg5ktIhtg0oUxvJRMfzYf9S1q1KnKq6OakXL/MiyiCPXAAKgCBU1AH16ABmoCAR/AM3sC79WA9WS/W68xasPKbXfAL1sc3qfOWwA==</latexit>

/ FourierTranform[u(⌧)]
<latexit sha1_base64="3MN5B2KzEILWFtKv6eyXj034pTk=">AAACCnicbVDLSsNAFJ3UV62vqEs3wSLWTUlE0GVREJcV+oImlMn0ph06eTBzI5bQP9Cf0ZWoO5f+gH/jtGahrWd15p4zd+YcPxFcoW1/GYWl5ZXVteJ6aWNza3vH3N1rqTiVDJosFrHs+FSB4BE0kaOATiKBhr6Atj+6murtO5CKx1EDxwl4IR1EPOCMoh71zGM3kXGCseUi3GN2rfdykA1JoyCW4aSbVlyk6YnXM8t21Z7BWiROTsokR71nfrr9mKUhRMgEVarr2Al6GZXImYBJyU0VJJSN6AC6mkY0BOVls0AT60g/buEQrNn5tzejoVLj0NeekOJQzWvT4X9aN8Xgwst4lKQIEdMWrQWpsHT0aS9Wn0tgKMaaUCa5/qXFhlRShrq9ko7vzIddJK3TqmNXnduzcu0yL6JIDsghqRCHnJMauSF10iSMPJJn8kbejQfjyXgxXn+sBSO/s0/+wPj4BnMTm0g=</latexit><latexit sha1_base64="3MN5B2KzEILWFtKv6eyXj034pTk=">AAACCnicbVDLSsNAFJ3UV62vqEs3wSLWTUlE0GVREJcV+oImlMn0ph06eTBzI5bQP9Cf0ZWoO5f+gH/jtGahrWd15p4zd+YcPxFcoW1/GYWl5ZXVteJ6aWNza3vH3N1rqTiVDJosFrHs+FSB4BE0kaOATiKBhr6Atj+6murtO5CKx1EDxwl4IR1EPOCMoh71zGM3kXGCseUi3GN2rfdykA1JoyCW4aSbVlyk6YnXM8t21Z7BWiROTsokR71nfrr9mKUhRMgEVarr2Al6GZXImYBJyU0VJJSN6AC6mkY0BOVls0AT60g/buEQrNn5tzejoVLj0NeekOJQzWvT4X9aN8Xgwst4lKQIEdMWrQWpsHT0aS9Wn0tgKMaaUCa5/qXFhlRShrq9ko7vzIddJK3TqmNXnduzcu0yL6JIDsghqRCHnJMauSF10iSMPJJn8kbejQfjyXgxXn+sBSO/s0/+wPj4BnMTm0g=</latexit><latexit sha1_base64="3MN5B2KzEILWFtKv6eyXj034pTk=">AAACCnicbVDLSsNAFJ3UV62vqEs3wSLWTUlE0GVREJcV+oImlMn0ph06eTBzI5bQP9Cf0ZWoO5f+gH/jtGahrWd15p4zd+YcPxFcoW1/GYWl5ZXVteJ6aWNza3vH3N1rqTiVDJosFrHs+FSB4BE0kaOATiKBhr6Atj+6murtO5CKx1EDxwl4IR1EPOCMoh71zGM3kXGCseUi3GN2rfdykA1JoyCW4aSbVlyk6YnXM8t21Z7BWiROTsokR71nfrr9mKUhRMgEVarr2Al6GZXImYBJyU0VJJSN6AC6mkY0BOVls0AT60g/buEQrNn5tzejoVLj0NeekOJQzWvT4X9aN8Xgwst4lKQIEdMWrQWpsHT0aS9Wn0tgKMaaUCa5/qXFhlRShrq9ko7vzIddJK3TqmNXnduzcu0yL6JIDsghqRCHnJMauSF10iSMPJJn8kbejQfjyXgxXn+sBSO/s0/+wPj4BnMTm0g=</latexit><latexit sha1_base64="3MN5B2KzEILWFtKv6eyXj034pTk=">AAACCnicbVDLSsNAFJ3UV62vqEs3wSLWTUlE0GVREJcV+oImlMn0ph06eTBzI5bQP9Cf0ZWoO5f+gH/jtGahrWd15p4zd+YcPxFcoW1/GYWl5ZXVteJ6aWNza3vH3N1rqTiVDJosFrHs+FSB4BE0kaOATiKBhr6Atj+6murtO5CKx1EDxwl4IR1EPOCMoh71zGM3kXGCseUi3GN2rfdykA1JoyCW4aSbVlyk6YnXM8t21Z7BWiROTsokR71nfrr9mKUhRMgEVarr2Al6GZXImYBJyU0VJJSN6AC6mkY0BOVls0AT60g/buEQrNn5tzejoVLj0NeekOJQzWvT4X9aN8Xgwst4lKQIEdMWrQWpsHT0aS9Wn0tgKMaaUCa5/qXFhlRShrq9ko7vzIddJK3TqmNXnduzcu0yL6JIDsghqRCHnJMauSF10iSMPJJn8kbejQfjyXgxXn+sBSO/s0/+wPj4BnMTm0g=</latexit>

Sampler: Polychord

✏1, ✏2 ⌧ max(u, s) ⌧ 1
<latexit sha1_base64="W1V7uPCrU1lVp1VulgTtE4B1ML4=">AAACGnicbZDNSgMxFIUz/tb6N+rSTbAIFUqZKUJdFt24VLCt0Cklk962ocnMkNyRlqFvoi+jK1F3bnwb01pEq3f15Z4TuOeEiRQGPe/DWVpeWV1bz23kN7e2d3bdvf2GiVPNoc5jGevbkBmQIoI6CpRwm2hgKpTQDIcXU715B9qIOLrBcQJtxfqR6AnO0K46bjWAxAhp0S/Rb67QQEoaIIwwirViMlNsNCmmJWpOZpLfcQte2ZsN/Qv+HApkPlcd9zXoxjxVECGXzJiW7yXYzphGwSVM8kFqIGF8yPrQshgxBaadzQJO6HEv1hQHQGfvn96MKWPGKrQexXBgFrXp8j+tlWLvrJ2JKEkRIm4tVuulkmJMpz3RrtDAUY4tMK6FvZLyAdOMo20zb+P7i2H/QqNS9r2yf31aqJ3Pi8iRQ3JEisQnVVIjl+SK1AknD+SJvJI35955dJ6dly/rkjP/c0B+jfP+CeQvoAU=</latexit><latexit sha1_base64="W1V7uPCrU1lVp1VulgTtE4B1ML4=">AAACGnicbZDNSgMxFIUz/tb6N+rSTbAIFUqZKUJdFt24VLCt0Cklk962ocnMkNyRlqFvoi+jK1F3bnwb01pEq3f15Z4TuOeEiRQGPe/DWVpeWV1bz23kN7e2d3bdvf2GiVPNoc5jGevbkBmQIoI6CpRwm2hgKpTQDIcXU715B9qIOLrBcQJtxfqR6AnO0K46bjWAxAhp0S/Rb67QQEoaIIwwirViMlNsNCmmJWpOZpLfcQte2ZsN/Qv+HApkPlcd9zXoxjxVECGXzJiW7yXYzphGwSVM8kFqIGF8yPrQshgxBaadzQJO6HEv1hQHQGfvn96MKWPGKrQexXBgFrXp8j+tlWLvrJ2JKEkRIm4tVuulkmJMpz3RrtDAUY4tMK6FvZLyAdOMo20zb+P7i2H/QqNS9r2yf31aqJ3Pi8iRQ3JEisQnVVIjl+SK1AknD+SJvJI35955dJ6dly/rkjP/c0B+jfP+CeQvoAU=</latexit><latexit sha1_base64="W1V7uPCrU1lVp1VulgTtE4B1ML4=">AAACGnicbZDNSgMxFIUz/tb6N+rSTbAIFUqZKUJdFt24VLCt0Cklk962ocnMkNyRlqFvoi+jK1F3bnwb01pEq3f15Z4TuOeEiRQGPe/DWVpeWV1bz23kN7e2d3bdvf2GiVPNoc5jGevbkBmQIoI6CpRwm2hgKpTQDIcXU715B9qIOLrBcQJtxfqR6AnO0K46bjWAxAhp0S/Rb67QQEoaIIwwirViMlNsNCmmJWpOZpLfcQte2ZsN/Qv+HApkPlcd9zXoxjxVECGXzJiW7yXYzphGwSVM8kFqIGF8yPrQshgxBaadzQJO6HEv1hQHQGfvn96MKWPGKrQexXBgFrXp8j+tlWLvrJ2JKEkRIm4tVuulkmJMpz3RrtDAUY4tMK6FvZLyAdOMo20zb+P7i2H/QqNS9r2yf31aqJ3Pi8iRQ3JEisQnVVIjl+SK1AknD+SJvJI35955dJ6dly/rkjP/c0B+jfP+CeQvoAU=</latexit><latexit sha1_base64="W1V7uPCrU1lVp1VulgTtE4B1ML4=">AAACGnicbZDNSgMxFIUz/tb6N+rSTbAIFUqZKUJdFt24VLCt0Cklk962ocnMkNyRlqFvoi+jK1F3bnwb01pEq3f15Z4TuOeEiRQGPe/DWVpeWV1bz23kN7e2d3bdvf2GiVPNoc5jGevbkBmQIoI6CpRwm2hgKpTQDIcXU715B9qIOLrBcQJtxfqR6AnO0K46bjWAxAhp0S/Rb67QQEoaIIwwirViMlNsNCmmJWpOZpLfcQte2ZsN/Qv+HApkPlcd9zXoxjxVECGXzJiW7yXYzphGwSVM8kFqIGF8yPrQshgxBaadzQJO6HEv1hQHQGfvn96MKWPGKrQexXBgFrXp8j+tlWLvrJ2JKEkRIm4tVuulkmJMpz3RrtDAUY4tMK6FvZLyAdOMo20zb+P7i2H/QqNS9r2yf31aqJ3Pi8iRQ3JEisQnVVIjl+SK1AknD+SJvJI35955dJ6dly/rkjP/c0B+jfP+CeQvoAU=</latexit>
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Sampler: Polychord

Prior (2): EFT conditions
umax

<latexit sha1_base64="K7vcAZJUt4QjXc160HeJJf1hGlA=">AAAB93icbZDLTsJAFIaneEO84WXnZiIxcUVaY6JLohuXmMglAUKmwylMmGmbmVNDbfosujLqzvfwBXwbB2Sh4L/65vz/JOf8fiyFQdf9cgorq2vrG8XN0tb2zu5eef+gaaJEc2jwSEa67TMDUoTQQIES2rEGpnwJLX98M/VbD6CNiMJ7TGPoKTYMRSA4Qzvql4+SftZFmGAYacVkptgkz/vlilt1Z6LL4M2hQuaq98uf3UHEEwUhcsmM6XhujL2MaRRcQl7qJgZixsdsCB2LIVNgetls+5yeBpGmOAI6e//OZkwZkyrfZhTDkVn0psP/vE6CwVUvE2GcIITcRqwXJJJiRKcl0IHQwFGmFhjXwm5J+YhpxtFWVbLne4vHLkPzvOq5Ve/uolK7nhdRJMfkhJwRj1ySGrklddIgnDySZ/JG3p3UeXJenNefaMGZ/zkkf+R8fAOsjZO8</latexit><latexit sha1_base64="K7vcAZJUt4QjXc160HeJJf1hGlA=">AAAB93icbZDLTsJAFIaneEO84WXnZiIxcUVaY6JLohuXmMglAUKmwylMmGmbmVNDbfosujLqzvfwBXwbB2Sh4L/65vz/JOf8fiyFQdf9cgorq2vrG8XN0tb2zu5eef+gaaJEc2jwSEa67TMDUoTQQIES2rEGpnwJLX98M/VbD6CNiMJ7TGPoKTYMRSA4Qzvql4+SftZFmGAYacVkptgkz/vlilt1Z6LL4M2hQuaq98uf3UHEEwUhcsmM6XhujL2MaRRcQl7qJgZixsdsCB2LIVNgetls+5yeBpGmOAI6e//OZkwZkyrfZhTDkVn0psP/vE6CwVUvE2GcIITcRqwXJJJiRKcl0IHQwFGmFhjXwm5J+YhpxtFWVbLne4vHLkPzvOq5Ve/uolK7nhdRJMfkhJwRj1ySGrklddIgnDySZ/JG3p3UeXJenNefaMGZ/zkkf+R8fAOsjZO8</latexit><latexit sha1_base64="K7vcAZJUt4QjXc160HeJJf1hGlA=">AAAB93icbZDLTsJAFIaneEO84WXnZiIxcUVaY6JLohuXmMglAUKmwylMmGmbmVNDbfosujLqzvfwBXwbB2Sh4L/65vz/JOf8fiyFQdf9cgorq2vrG8XN0tb2zu5eef+gaaJEc2jwSEa67TMDUoTQQIES2rEGpnwJLX98M/VbD6CNiMJ7TGPoKTYMRSA4Qzvql4+SftZFmGAYacVkptgkz/vlilt1Z6LL4M2hQuaq98uf3UHEEwUhcsmM6XhujL2MaRRcQl7qJgZixsdsCB2LIVNgetls+5yeBpGmOAI6e//OZkwZkyrfZhTDkVn0psP/vE6CwVUvE2GcIITcRqwXJJJiRKcl0IHQwFGmFhjXwm5J+YhpxtFWVbLne4vHLkPzvOq5Ve/uolK7nhdRJMfkhJwRj1ySGrklddIgnDySZ/JG3p3UeXJenNefaMGZ/zkkf+R8fAOsjZO8</latexit><latexit sha1_base64="K7vcAZJUt4QjXc160HeJJf1hGlA=">AAAB93icbZDLTsJAFIaneEO84WXnZiIxcUVaY6JLohuXmMglAUKmwylMmGmbmVNDbfosujLqzvfwBXwbB2Sh4L/65vz/JOf8fiyFQdf9cgorq2vrG8XN0tb2zu5eef+gaaJEc2jwSEa67TMDUoTQQIES2rEGpnwJLX98M/VbD6CNiMJ7TGPoKTYMRSA4Qzvql4+SftZFmGAYacVkptgkz/vlilt1Z6LL4M2hQuaq98uf3UHEEwUhcsmM6XhujL2MaRRcQl7qJgZixsdsCB2LIVNgetls+5yeBpGmOAI6e//OZkwZkyrfZhTDkVn0psP/vE6CwVUvE2GcIITcRqwXJJJiRKcl0IHQwFGmFhjXwm5J+YhpxtFWVbLne4vHLkPzvOq5Ve/uolK7nhdRJMfkhJwRj1ySGrklddIgnDySZ/JG3p3UeXJenNefaMGZ/zkkf+R8fAOsjZO8</latexit>

smax
<latexit sha1_base64="lRg0dEUEzP52crbzY+8vI/8Etp0=">AAAB93icbZDLTsJAFIaneEO84WXnZiIxcUVaY6JLohuXmMglAUKmwylMmGmbmVNDbfosujLqzvfwBXwbB2Sh4L/65vz/JOf8fiyFQdf9cgorq2vrG8XN0tb2zu5eef+gaaJEc2jwSEa67TMDUoTQQIES2rEGpnwJLX98M/VbD6CNiMJ7TGPoKTYMRSA4Qzvql49MP+siTDCMtGIyU2yS5/1yxa26M9Fl8OZQIXPV++XP7iDiiYIQuWTGdDw3xl7GNAouIS91EwMx42M2hI7FkCkwvWy2fU5Pg0hTHAGdvX9nM6aMSZVvM4rhyCx60+F/XifB4KqXiTBOEEJuI9YLEkkxotMS6EBo4ChTC4xrYbekfMQ042irKtnzvcVjl6F5XvXcqnd3Ualdz4sokmNyQs6IRy5JjdySOmkQTh7JM3kj707qPDkvzutPtODM/xySP3I+vgGpa5O6</latexit><latexit sha1_base64="lRg0dEUEzP52crbzY+8vI/8Etp0=">AAAB93icbZDLTsJAFIaneEO84WXnZiIxcUVaY6JLohuXmMglAUKmwylMmGmbmVNDbfosujLqzvfwBXwbB2Sh4L/65vz/JOf8fiyFQdf9cgorq2vrG8XN0tb2zu5eef+gaaJEc2jwSEa67TMDUoTQQIES2rEGpnwJLX98M/VbD6CNiMJ7TGPoKTYMRSA4Qzvql49MP+siTDCMtGIyU2yS5/1yxa26M9Fl8OZQIXPV++XP7iDiiYIQuWTGdDw3xl7GNAouIS91EwMx42M2hI7FkCkwvWy2fU5Pg0hTHAGdvX9nM6aMSZVvM4rhyCx60+F/XifB4KqXiTBOEEJuI9YLEkkxotMS6EBo4ChTC4xrYbekfMQ042irKtnzvcVjl6F5XvXcqnd3Ualdz4sokmNyQs6IRy5JjdySOmkQTh7JM3kj707qPDkvzutPtODM/xySP3I+vgGpa5O6</latexit><latexit sha1_base64="lRg0dEUEzP52crbzY+8vI/8Etp0=">AAAB93icbZDLTsJAFIaneEO84WXnZiIxcUVaY6JLohuXmMglAUKmwylMmGmbmVNDbfosujLqzvfwBXwbB2Sh4L/65vz/JOf8fiyFQdf9cgorq2vrG8XN0tb2zu5eef+gaaJEc2jwSEa67TMDUoTQQIES2rEGpnwJLX98M/VbD6CNiMJ7TGPoKTYMRSA4Qzvql49MP+siTDCMtGIyU2yS5/1yxa26M9Fl8OZQIXPV++XP7iDiiYIQuWTGdDw3xl7GNAouIS91EwMx42M2hI7FkCkwvWy2fU5Pg0hTHAGdvX9nM6aMSZVvM4rhyCx60+F/XifB4KqXiTBOEEJuI9YLEkkxotMS6EBo4ChTC4xrYbekfMQ042irKtnzvcVjl6F5XvXcqnd3Ualdz4sokmNyQs6IRy5JjdySOmkQTh7JM3kj707qPDkvzutPtODM/xySP3I+vgGpa5O6</latexit><latexit sha1_base64="lRg0dEUEzP52crbzY+8vI/8Etp0=">AAAB93icbZDLTsJAFIaneEO84WXnZiIxcUVaY6JLohuXmMglAUKmwylMmGmbmVNDbfosujLqzvfwBXwbB2Sh4L/65vz/JOf8fiyFQdf9cgorq2vrG8XN0tb2zu5eef+gaaJEc2jwSEa67TMDUoTQQIES2rEGpnwJLX98M/VbD6CNiMJ7TGPoKTYMRSA4Qzvql49MP+siTDCMtGIyU2yS5/1yxa26M9Fl8OZQIXPV++XP7iDiiYIQuWTGdDw3xl7GNAouIS91EwMx42M2hI7FkCkwvWy2fU5Pg0hTHAGdvX9nM6aMSZVvM4rhyCx60+F/XifB4KqXiTBOEEJuI9YLEkkxotMS6EBo4ChTC4xrYbekfMQ042irKtnzvcVjl6F5XvXcqnd3Ualdz4sokmNyQs6IRy5JjdySOmkQTh7JM3kj707qPDkvzutPtODM/xySP3I+vgGpa5O6</latexit>

CAMB  
(Boltzman  

Solver,        )

Likelihood 
 (Planck 2018) 

Chain

�PR(k)/PR(k)
<latexit sha1_base64="T+VwrVdwiKPalDJVcSfd29exyg0=">AAACHnicdZBLS8NAFIUn9VXrK+rSTbAIdVMTERTcFHXhsop9QBPCZHrTDp08mJkIJeS/6J/RjaLu9N84qUG01bv65p4zcM/xYkaFNM0PrTQ3v7C4VF6urKyurW/om1ttESWcQItELOJdDwtgNISWpJJBN+aAA49Bxxud53rnFrigUXgjxzE4AR6E1KcES7Vy9VP7ApjEdoDlkGCWNjP3m6+z2mj/4H/J1atm3ZyMMQtWAVVUTNPVn+x+RJIAQkkYFqJnmbF0UswlJQyyip0IiDEZ4QH0FIY4AOGkk5CZsedH3JBDMCbvn94UB0KMA0958vvEtJYv/9J6ifRPnJSGcSIhJMqiND9hhoyMvCujTzkQycYKMOFUXWmQIeaYSNVoRcW3psPOQvuwbpl16+qo2jgriiijHbSLashCx6iBLlETtRBB9+gRvaI37U570J61ly9rSSv+bKNfo71/AnSbozU=</latexit><latexit sha1_base64="T+VwrVdwiKPalDJVcSfd29exyg0=">AAACHnicdZBLS8NAFIUn9VXrK+rSTbAIdVMTERTcFHXhsop9QBPCZHrTDp08mJkIJeS/6J/RjaLu9N84qUG01bv65p4zcM/xYkaFNM0PrTQ3v7C4VF6urKyurW/om1ttESWcQItELOJdDwtgNISWpJJBN+aAA49Bxxud53rnFrigUXgjxzE4AR6E1KcES7Vy9VP7ApjEdoDlkGCWNjP3m6+z2mj/4H/J1atm3ZyMMQtWAVVUTNPVn+x+RJIAQkkYFqJnmbF0UswlJQyyip0IiDEZ4QH0FIY4AOGkk5CZsedH3JBDMCbvn94UB0KMA0958vvEtJYv/9J6ifRPnJSGcSIhJMqiND9hhoyMvCujTzkQycYKMOFUXWmQIeaYSNVoRcW3psPOQvuwbpl16+qo2jgriiijHbSLashCx6iBLlETtRBB9+gRvaI37U570J61ly9rSSv+bKNfo71/AnSbozU=</latexit><latexit sha1_base64="T+VwrVdwiKPalDJVcSfd29exyg0=">AAACHnicdZBLS8NAFIUn9VXrK+rSTbAIdVMTERTcFHXhsop9QBPCZHrTDp08mJkIJeS/6J/RjaLu9N84qUG01bv65p4zcM/xYkaFNM0PrTQ3v7C4VF6urKyurW/om1ttESWcQItELOJdDwtgNISWpJJBN+aAA49Bxxud53rnFrigUXgjxzE4AR6E1KcES7Vy9VP7ApjEdoDlkGCWNjP3m6+z2mj/4H/J1atm3ZyMMQtWAVVUTNPVn+x+RJIAQkkYFqJnmbF0UswlJQyyip0IiDEZ4QH0FIY4AOGkk5CZsedH3JBDMCbvn94UB0KMA0958vvEtJYv/9J6ifRPnJSGcSIhJMqiND9hhoyMvCujTzkQycYKMOFUXWmQIeaYSNVoRcW3psPOQvuwbpl16+qo2jgriiijHbSLashCx6iBLlETtRBB9+gRvaI37U570J61ly9rSSv+bKNfo71/AnSbozU=</latexit><latexit sha1_base64="T+VwrVdwiKPalDJVcSfd29exyg0=">AAACHnicdZBLS8NAFIUn9VXrK+rSTbAIdVMTERTcFHXhsop9QBPCZHrTDp08mJkIJeS/6J/RjaLu9N84qUG01bv65p4zcM/xYkaFNM0PrTQ3v7C4VF6urKyurW/om1ttESWcQItELOJdDwtgNISWpJJBN+aAA49Bxxud53rnFrigUXgjxzE4AR6E1KcES7Vy9VP7ApjEdoDlkGCWNjP3m6+z2mj/4H/J1atm3ZyMMQtWAVVUTNPVn+x+RJIAQkkYFqJnmbF0UswlJQyyip0IiDEZ4QH0FIY4AOGkk5CZsedH3JBDMCbvn94UB0KMA0958vvEtJYv/9J6ifRPnJSGcSIhJMqiND9hhoyMvCujTzkQycYKMOFUXWmQIeaYSNVoRcW3psPOQvuwbpl16+qo2jgriiijHbSLashCx6iBLlETtRBB9+gRvaI37U570J61ly9rSSv+bKNfo71/AnSbozU=</latexit>

C`
<latexit sha1_base64="85fk9wXI6Y1FHitplcWzd4glr5w=">AAAB53icbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLIhuXmMgjgQnpaQpo6Xmku8aETPgGXRl15//4A/6NDc5Cwbs6Xfd2UreCRElDrvvlFNbWNza3itulnd29/YPy4VHLxKkW2BSxinUn4AaVjLBJkhR2Eo08DBS2g0l97rcfURsZR/c0TdAP+SiSQyk42VGr3u+hUv1yxa26C7FV8HKoQK5Gv/zZG8QiDTEiobgxXc9NyM+4JikUzkq91GDCxYSPsGsx4iEaP1tsO2Nnw1gzGiNbvH9nMx4aMw0Dmwk5jc2yNx/+53VTGl77mYySlDASNmK9YaoYxWxemg2kRkFqaoELLe2WTIy55oLsaUq2vrdcdhVaF1XPrXp3l5XaTX6IIpzAKZyDB1dQg1toQBMEPMAzvMG7I50n58V5/YkWnPzPMfyR8/ENOe6Mhg==</latexit><latexit sha1_base64="85fk9wXI6Y1FHitplcWzd4glr5w=">AAAB53icbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLIhuXmMgjgQnpaQpo6Xmku8aETPgGXRl15//4A/6NDc5Cwbs6Xfd2UreCRElDrvvlFNbWNza3itulnd29/YPy4VHLxKkW2BSxinUn4AaVjLBJkhR2Eo08DBS2g0l97rcfURsZR/c0TdAP+SiSQyk42VGr3u+hUv1yxa26C7FV8HKoQK5Gv/zZG8QiDTEiobgxXc9NyM+4JikUzkq91GDCxYSPsGsx4iEaP1tsO2Nnw1gzGiNbvH9nMx4aMw0Dmwk5jc2yNx/+53VTGl77mYySlDASNmK9YaoYxWxemg2kRkFqaoELLe2WTIy55oLsaUq2vrdcdhVaF1XPrXp3l5XaTX6IIpzAKZyDB1dQg1toQBMEPMAzvMG7I50n58V5/YkWnPzPMfyR8/ENOe6Mhg==</latexit><latexit sha1_base64="85fk9wXI6Y1FHitplcWzd4glr5w=">AAAB53icbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLIhuXmMgjgQnpaQpo6Xmku8aETPgGXRl15//4A/6NDc5Cwbs6Xfd2UreCRElDrvvlFNbWNza3itulnd29/YPy4VHLxKkW2BSxinUn4AaVjLBJkhR2Eo08DBS2g0l97rcfURsZR/c0TdAP+SiSQyk42VGr3u+hUv1yxa26C7FV8HKoQK5Gv/zZG8QiDTEiobgxXc9NyM+4JikUzkq91GDCxYSPsGsx4iEaP1tsO2Nnw1gzGiNbvH9nMx4aMw0Dmwk5jc2yNx/+53VTGl77mYySlDASNmK9YaoYxWxemg2kRkFqaoELLe2WTIy55oLsaUq2vrdcdhVaF1XPrXp3l5XaTX6IIpzAKZyDB1dQg1toQBMEPMAzvMG7I50n58V5/YkWnPzPMfyR8/ENOe6Mhg==</latexit><latexit sha1_base64="85fk9wXI6Y1FHitplcWzd4glr5w=">AAAB53icbZDLTgJBEEVr8IX4Ql266UhMXJEZY6JLIhuXmMgjgQnpaQpo6Xmku8aETPgGXRl15//4A/6NDc5Cwbs6Xfd2UreCRElDrvvlFNbWNza3itulnd29/YPy4VHLxKkW2BSxinUn4AaVjLBJkhR2Eo08DBS2g0l97rcfURsZR/c0TdAP+SiSQyk42VGr3u+hUv1yxa26C7FV8HKoQK5Gv/zZG8QiDTEiobgxXc9NyM+4JikUzkq91GDCxYSPsGsx4iEaP1tsO2Nnw1gzGiNbvH9nMx4aMw0Dmwk5jc2yNx/+53VTGl77mYySlDASNmK9YaoYxWxemg2kRkFqaoELLe2WTIy55oLsaUq2vrdcdhVaF1XPrXp3l5XaTX6IIpzAKZyDB1dQg1toQBMEPMAzvMG7I50n58V5/YkWnPzPMfyR8/ENOe6Mhg==</latexit>

To sample points of the posterior…P (✓|d,M) / L(d|✓,M)⇧(✓|M)
<latexit sha1_base64="ZQl8w2bXV+owCqLyes/r1UjTGcQ="></latexit><latexit sha1_base64="ZQl8w2bXV+owCqLyes/r1UjTGcQ="></latexit><latexit sha1_base64="ZQl8w2bXV+owCqLyes/r1UjTGcQ="></latexit><latexit sha1_base64="ZQl8w2bXV+owCqLyes/r1UjTGcQ="></latexit>

s(⌧) :=


|⌧ |

2(1� u(⌧))

�
du(⌧)

d⌧
<latexit sha1_base64="Je0yEXossnNAu1RBkiUnsYQ4sfc=">AAACLXicbVBLSwMxGMz6rPVV9eglWIR6sOwWQREE0Yt4qmBV6C4lm37bBrMPkm+Fsu5v0h/iVUEQ9ebfMFv34GsumcxMIDN+IoVG2362JianpmdmK3PV+YXFpeXayuqFjlPFocNjGasrn2mQIoIOCpRwlShgoS/h0r8+LvzLG1BaxNE5jhLwQjaIRCA4QyP1aqe64SJLt/YPqCshwC51A8V4dluot3nWajjb6VdkK3eVGAzRKyP9Us+zfnHmvVrdbtpj0L/EKUmdlGj3ag9uP+ZpCBFyybTuOnaCXsYUCi4hr7qphoTxazaArqERC0F72bhzTjeDWFEcAh3fv2czFmo9Cn2TCRkO9W+vEP/zuikGe14moiRFiLiJGC9IJcWYFtPRvlDAUY4MYVwJ80vKh8xMgWbgqqnv/C77l1y0mo7ddM526odH5RAVsk42SIM4ZJcckhPSJh3CyT15Im/k3bqzHq0X6/UrOmGVb9bID1gfn140qDM=</latexit><latexit sha1_base64="Je0yEXossnNAu1RBkiUnsYQ4sfc=">AAACLXicbVBLSwMxGMz6rPVV9eglWIR6sOwWQREE0Yt4qmBV6C4lm37bBrMPkm+Fsu5v0h/iVUEQ9ebfMFv34GsumcxMIDN+IoVG2362JianpmdmK3PV+YXFpeXayuqFjlPFocNjGasrn2mQIoIOCpRwlShgoS/h0r8+LvzLG1BaxNE5jhLwQjaIRCA4QyP1aqe64SJLt/YPqCshwC51A8V4dluot3nWajjb6VdkK3eVGAzRKyP9Us+zfnHmvVrdbtpj0L/EKUmdlGj3ag9uP+ZpCBFyybTuOnaCXsYUCi4hr7qphoTxazaArqERC0F72bhzTjeDWFEcAh3fv2czFmo9Cn2TCRkO9W+vEP/zuikGe14moiRFiLiJGC9IJcWYFtPRvlDAUY4MYVwJ80vKh8xMgWbgqqnv/C77l1y0mo7ddM526odH5RAVsk42SIM4ZJcckhPSJh3CyT15Im/k3bqzHq0X6/UrOmGVb9bID1gfn140qDM=</latexit><latexit sha1_base64="Je0yEXossnNAu1RBkiUnsYQ4sfc=">AAACLXicbVBLSwMxGMz6rPVV9eglWIR6sOwWQREE0Yt4qmBV6C4lm37bBrMPkm+Fsu5v0h/iVUEQ9ebfMFv34GsumcxMIDN+IoVG2362JianpmdmK3PV+YXFpeXayuqFjlPFocNjGasrn2mQIoIOCpRwlShgoS/h0r8+LvzLG1BaxNE5jhLwQjaIRCA4QyP1aqe64SJLt/YPqCshwC51A8V4dluot3nWajjb6VdkK3eVGAzRKyP9Us+zfnHmvVrdbtpj0L/EKUmdlGj3ag9uP+ZpCBFyybTuOnaCXsYUCi4hr7qphoTxazaArqERC0F72bhzTjeDWFEcAh3fv2czFmo9Cn2TCRkO9W+vEP/zuikGe14moiRFiLiJGC9IJcWYFtPRvlDAUY4MYVwJ80vKh8xMgWbgqqnv/C77l1y0mo7ddM526odH5RAVsk42SIM4ZJcckhPSJh3CyT15Im/k3bqzHq0X6/UrOmGVb9bID1gfn140qDM=</latexit><latexit sha1_base64="Je0yEXossnNAu1RBkiUnsYQ4sfc=">AAACLXicbVBLSwMxGMz6rPVV9eglWIR6sOwWQREE0Yt4qmBV6C4lm37bBrMPkm+Fsu5v0h/iVUEQ9ebfMFv34GsumcxMIDN+IoVG2362JianpmdmK3PV+YXFpeXayuqFjlPFocNjGasrn2mQIoIOCpRwlShgoS/h0r8+LvzLG1BaxNE5jhLwQjaIRCA4QyP1aqe64SJLt/YPqCshwC51A8V4dluot3nWajjb6VdkK3eVGAzRKyP9Us+zfnHmvVrdbtpj0L/EKUmdlGj3ag9uP+ZpCBFyybTuOnaCXsYUCi4hr7qphoTxazaArqERC0F72bhzTjeDWFEcAh3fv2czFmo9Cn2TCRkO9W+vEP/zuikGe14moiRFiLiJGC9IJcWYFtPRvlDAUY4MYVwJ80vKh8xMgWbgqqnv/C77l1y0mo7ddM526odH5RAVsk42SIM4ZJcckhPSJh3CyT15Im/k3bqzHq0X6/UrOmGVb9bID1gfn140qDM=</latexit>

u(⌧) := 1� 1

c2s(⌧)
<latexit sha1_base64="0NGfYNliLGQTqCuhRhWN7jQuUUY=">AAACBHicbVDJSgNBFOyJW4zbqEcvrUGIB8N0EBRBCHrxGMEskBlDT6cnadKz0IsQhrnqz+hJ1Jtf4A/4N3aSOWi0TvVe1YNX5SecSeU4X1ZhYXFpeaW4Wlpb39jcsrd3WjLWgtAmiXksOj6WlLOINhVTnHYSQXHoc9r2R1cTvX1PhWRxdKvGCfVCPIhYwAhWZtWz93XFVVgfnV9AdOwGApMUZSnpybvaTMh6dtmpOlPAvwTlpAxyNHr2p9uPiQ5ppAjHUnaRkygvxUIxwmlWcrWkCSYjPKBdQyMcUuml0ygZPAxiAdWQwun805viUMpx6BtPiNVQzmuT5X9aV6vgzEtZlGhFI2IsRgs0hyqGk0ZgnwlKFB8bgolg5ktIhtg0oUxvJRMfzYf9S1q1KnKq6OakXL/MiyiCPXAAKgCBU1AH16ABmoCAR/AM3sC79WA9WS/W68xasPKbXfAL1sc3qfOWwA==</latexit><latexit sha1_base64="0NGfYNliLGQTqCuhRhWN7jQuUUY=">AAACBHicbVDJSgNBFOyJW4zbqEcvrUGIB8N0EBRBCHrxGMEskBlDT6cnadKz0IsQhrnqz+hJ1Jtf4A/4N3aSOWi0TvVe1YNX5SecSeU4X1ZhYXFpeaW4Wlpb39jcsrd3WjLWgtAmiXksOj6WlLOINhVTnHYSQXHoc9r2R1cTvX1PhWRxdKvGCfVCPIhYwAhWZtWz93XFVVgfnV9AdOwGApMUZSnpybvaTMh6dtmpOlPAvwTlpAxyNHr2p9uPiQ5ppAjHUnaRkygvxUIxwmlWcrWkCSYjPKBdQyMcUuml0ygZPAxiAdWQwun805viUMpx6BtPiNVQzmuT5X9aV6vgzEtZlGhFI2IsRgs0hyqGk0ZgnwlKFB8bgolg5ktIhtg0oUxvJRMfzYf9S1q1KnKq6OakXL/MiyiCPXAAKgCBU1AH16ABmoCAR/AM3sC79WA9WS/W68xasPKbXfAL1sc3qfOWwA==</latexit><latexit sha1_base64="0NGfYNliLGQTqCuhRhWN7jQuUUY=">AAACBHicbVDJSgNBFOyJW4zbqEcvrUGIB8N0EBRBCHrxGMEskBlDT6cnadKz0IsQhrnqz+hJ1Jtf4A/4N3aSOWi0TvVe1YNX5SecSeU4X1ZhYXFpeaW4Wlpb39jcsrd3WjLWgtAmiXksOj6WlLOINhVTnHYSQXHoc9r2R1cTvX1PhWRxdKvGCfVCPIhYwAhWZtWz93XFVVgfnV9AdOwGApMUZSnpybvaTMh6dtmpOlPAvwTlpAxyNHr2p9uPiQ5ppAjHUnaRkygvxUIxwmlWcrWkCSYjPKBdQyMcUuml0ygZPAxiAdWQwun805viUMpx6BtPiNVQzmuT5X9aV6vgzEtZlGhFI2IsRgs0hyqGk0ZgnwlKFB8bgolg5ktIhtg0oUxvJRMfzYf9S1q1KnKq6OakXL/MiyiCPXAAKgCBU1AH16ABmoCAR/AM3sC79WA9WS/W68xasPKbXfAL1sc3qfOWwA==</latexit><latexit sha1_base64="0NGfYNliLGQTqCuhRhWN7jQuUUY=">AAACBHicbVDJSgNBFOyJW4zbqEcvrUGIB8N0EBRBCHrxGMEskBlDT6cnadKz0IsQhrnqz+hJ1Jtf4A/4N3aSOWi0TvVe1YNX5SecSeU4X1ZhYXFpeaW4Wlpb39jcsrd3WjLWgtAmiXksOj6WlLOINhVTnHYSQXHoc9r2R1cTvX1PhWRxdKvGCfVCPIhYwAhWZtWz93XFVVgfnV9AdOwGApMUZSnpybvaTMh6dtmpOlPAvwTlpAxyNHr2p9uPiQ5ppAjHUnaRkygvxUIxwmlWcrWkCSYjPKBdQyMcUuml0ygZPAxiAdWQwun805viUMpx6BtPiNVQzmuT5X9aV6vgzEtZlGhFI2IsRgs0hyqGk0ZgnwlKFB8bgolg5ktIhtg0oUxvJRMfzYf9S1q1KnKq6OakXL/MiyiCPXAAKgCBU1AH16ABmoCAR/AM3sC79WA9WS/W68xasPKbXfAL1sc3qfOWwA==</latexit>

/ FourierTranform[u(⌧)]
<latexit sha1_base64="3MN5B2KzEILWFtKv6eyXj034pTk=">AAACCnicbVDLSsNAFJ3UV62vqEs3wSLWTUlE0GVREJcV+oImlMn0ph06eTBzI5bQP9Cf0ZWoO5f+gH/jtGahrWd15p4zd+YcPxFcoW1/GYWl5ZXVteJ6aWNza3vH3N1rqTiVDJosFrHs+FSB4BE0kaOATiKBhr6Atj+6murtO5CKx1EDxwl4IR1EPOCMoh71zGM3kXGCseUi3GN2rfdykA1JoyCW4aSbVlyk6YnXM8t21Z7BWiROTsokR71nfrr9mKUhRMgEVarr2Al6GZXImYBJyU0VJJSN6AC6mkY0BOVls0AT60g/buEQrNn5tzejoVLj0NeekOJQzWvT4X9aN8Xgwst4lKQIEdMWrQWpsHT0aS9Wn0tgKMaaUCa5/qXFhlRShrq9ko7vzIddJK3TqmNXnduzcu0yL6JIDsghqRCHnJMauSF10iSMPJJn8kbejQfjyXgxXn+sBSO/s0/+wPj4BnMTm0g=</latexit><latexit sha1_base64="3MN5B2KzEILWFtKv6eyXj034pTk=">AAACCnicbVDLSsNAFJ3UV62vqEs3wSLWTUlE0GVREJcV+oImlMn0ph06eTBzI5bQP9Cf0ZWoO5f+gH/jtGahrWd15p4zd+YcPxFcoW1/GYWl5ZXVteJ6aWNza3vH3N1rqTiVDJosFrHs+FSB4BE0kaOATiKBhr6Atj+6murtO5CKx1EDxwl4IR1EPOCMoh71zGM3kXGCseUi3GN2rfdykA1JoyCW4aSbVlyk6YnXM8t21Z7BWiROTsokR71nfrr9mKUhRMgEVarr2Al6GZXImYBJyU0VJJSN6AC6mkY0BOVls0AT60g/buEQrNn5tzejoVLj0NeekOJQzWvT4X9aN8Xgwst4lKQIEdMWrQWpsHT0aS9Wn0tgKMaaUCa5/qXFhlRShrq9ko7vzIddJK3TqmNXnduzcu0yL6JIDsghqRCHnJMauSF10iSMPJJn8kbejQfjyXgxXn+sBSO/s0/+wPj4BnMTm0g=</latexit><latexit sha1_base64="3MN5B2KzEILWFtKv6eyXj034pTk=">AAACCnicbVDLSsNAFJ3UV62vqEs3wSLWTUlE0GVREJcV+oImlMn0ph06eTBzI5bQP9Cf0ZWoO5f+gH/jtGahrWd15p4zd+YcPxFcoW1/GYWl5ZXVteJ6aWNza3vH3N1rqTiVDJosFrHs+FSB4BE0kaOATiKBhr6Atj+6murtO5CKx1EDxwl4IR1EPOCMoh71zGM3kXGCseUi3GN2rfdykA1JoyCW4aSbVlyk6YnXM8t21Z7BWiROTsokR71nfrr9mKUhRMgEVarr2Al6GZXImYBJyU0VJJSN6AC6mkY0BOVls0AT60g/buEQrNn5tzejoVLj0NeekOJQzWvT4X9aN8Xgwst4lKQIEdMWrQWpsHT0aS9Wn0tgKMaaUCa5/qXFhlRShrq9ko7vzIddJK3TqmNXnduzcu0yL6JIDsghqRCHnJMauSF10iSMPJJn8kbejQfjyXgxXn+sBSO/s0/+wPj4BnMTm0g=</latexit><latexit sha1_base64="3MN5B2KzEILWFtKv6eyXj034pTk=">AAACCnicbVDLSsNAFJ3UV62vqEs3wSLWTUlE0GVREJcV+oImlMn0ph06eTBzI5bQP9Cf0ZWoO5f+gH/jtGahrWd15p4zd+YcPxFcoW1/GYWl5ZXVteJ6aWNza3vH3N1rqTiVDJosFrHs+FSB4BE0kaOATiKBhr6Atj+6murtO5CKx1EDxwl4IR1EPOCMoh71zGM3kXGCseUi3GN2rfdykA1JoyCW4aSbVlyk6YnXM8t21Z7BWiROTsokR71nfrr9mKUhRMgEVarr2Al6GZXImYBJyU0VJJSN6AC6mkY0BOVls0AT60g/buEQrNn5tzejoVLj0NeekOJQzWvT4X9aN8Xgwst4lKQIEdMWrQWpsHT0aS9Wn0tgKMaaUCa5/qXFhlRShrq9ko7vzIddJK3TqmNXnduzcu0yL6JIDsghqRCHnJMauSF10iSMPJJn8kbejQfjyXgxXn+sBSO/s0/+wPj4BnMTm0g=</latexit>

Jesus Torrado and Antony Lewis
CobayaSampler 

✏1, ✏2 ⌧ max(u, s) ⌧ 1

https://cosmologist.info/
https://cosmologist.info/
https://cosmologist.info/
https://cosmologist.info/
https://cosmologist.info/
https://cosmologist.info/
https://cosmologist.info/
https://cosmologist.info/


On being a scientist Universiteit Leiden

Reconstruction of u(τ)

Universiteit Leiden — Instituut-Lorentz

Reconstruction using GPs/GCH

�12

u(⌧) = exp

✓
� |⌧k � ⌧k+1|

2l

◆

<latexit sha1_base64="z7sXQgEqyC9/vU1LPOIOFlg6uwo="></latexit><latexit sha1_base64="z7sXQgEqyC9/vU1LPOIOFlg6uwo="></latexit><latexit sha1_base64="z7sXQgEqyC9/vU1LPOIOFlg6uwo="></latexit><latexit sha1_base64="z7sXQgEqyC9/vU1LPOIOFlg6uwo="></latexit>

Reconstruction using  
Gaussian Processes

position of nodes
⌧
k
<
⌧
k
+
1

<latexit sha1_base64="970V2aXIHG6Ja2kGPTy9X7PvTI0=">AAAB9HicbVDLSsNAFL3xWesr1aWbYBEEoSQi6MJF0Y3LCvYBbQiT6U07ZPJgZlIpoX+iK1F3fok/4N84jVlo69ncc+85F+49fsqZVLb9Zaysrq1vbFa2qts7u3v7Zu2gI5NMUGzThCei5xOJnMXYVkxx7KUCSeRz7Prh7VzvTlBIlsQPapqiG5FRzAJGidIjz6wNFMm88LooeXjmzDyzbjfsAtYycUpShxItz/wcDBOaRRgryomUfcdOlZsToRjlOKsOMokpoSEZYV/TmEQo3bw4fWadBImw1Bitov/tzUkk5TTytSciaiwXtfnwP62fqeDKzVmcZgpjqi1aCzJuqcSaJ2ANmUCq+FQTQgXTV1p0TAShSudU1e87i88uk855w7Ebzv1FvXlTBlGBIziGU3DgEppwBy1oA4VHeIY3eDcmxpPxYrz+WFeMcucQ/sD4+Aa/BpFa</latexit><latexit sha1_base64="970V2aXIHG6Ja2kGPTy9X7PvTI0=">AAAB9HicbVDLSsNAFL3xWesr1aWbYBEEoSQi6MJF0Y3LCvYBbQiT6U07ZPJgZlIpoX+iK1F3fok/4N84jVlo69ncc+85F+49fsqZVLb9Zaysrq1vbFa2qts7u3v7Zu2gI5NMUGzThCei5xOJnMXYVkxx7KUCSeRz7Prh7VzvTlBIlsQPapqiG5FRzAJGidIjz6wNFMm88LooeXjmzDyzbjfsAtYycUpShxItz/wcDBOaRRgryomUfcdOlZsToRjlOKsOMokpoSEZYV/TmEQo3bw4fWadBImw1Bitov/tzUkk5TTytSciaiwXtfnwP62fqeDKzVmcZgpjqi1aCzJuqcSaJ2ANmUCq+FQTQgXTV1p0TAShSudU1e87i88uk855w7Ebzv1FvXlTBlGBIziGU3DgEppwBy1oA4VHeIY3eDcmxpPxYrz+WFeMcucQ/sD4+Aa/BpFa</latexit><latexit sha1_base64="970V2aXIHG6Ja2kGPTy9X7PvTI0=">AAAB9HicbVDLSsNAFL3xWesr1aWbYBEEoSQi6MJF0Y3LCvYBbQiT6U07ZPJgZlIpoX+iK1F3fok/4N84jVlo69ncc+85F+49fsqZVLb9Zaysrq1vbFa2qts7u3v7Zu2gI5NMUGzThCei5xOJnMXYVkxx7KUCSeRz7Prh7VzvTlBIlsQPapqiG5FRzAJGidIjz6wNFMm88LooeXjmzDyzbjfsAtYycUpShxItz/wcDBOaRRgryomUfcdOlZsToRjlOKsOMokpoSEZYV/TmEQo3bw4fWadBImw1Bitov/tzUkk5TTytSciaiwXtfnwP62fqeDKzVmcZgpjqi1aCzJuqcSaJ2ANmUCq+FQTQgXTV1p0TAShSudU1e87i88uk855w7Ebzv1FvXlTBlGBIziGU3DgEppwBy1oA4VHeIY3eDcmxpPxYrz+WFeMcucQ/sD4+Aa/BpFa</latexit><latexit sha1_base64="970V2aXIHG6Ja2kGPTy9X7PvTI0=">AAAB9HicbVDLSsNAFL3xWesr1aWbYBEEoSQi6MJF0Y3LCvYBbQiT6U07ZPJgZlIpoX+iK1F3fok/4N84jVlo69ncc+85F+49fsqZVLb9Zaysrq1vbFa2qts7u3v7Zu2gI5NMUGzThCei5xOJnMXYVkxx7KUCSeRz7Prh7VzvTlBIlsQPapqiG5FRzAJGidIjz6wNFMm88LooeXjmzDyzbjfsAtYycUpShxItz/wcDBOaRRgryomUfcdOlZsToRjlOKsOMokpoSEZYV/TmEQo3bw4fWadBImw1Bitov/tzUkk5TTytSciaiwXtfnwP62fqeDKzVmcZgpjqi1aCzJuqcSaJ2ANmUCq+FQTQgXTV1p0TAShSudU1e87i88uk855w7Ebzv1FvXlTBlGBIziGU3DgEppwBy1oA4VHeIY3eDcmxpPxYrz+WFeMcucQ/sD4+Aa/BpFa</latexit>

Fourier Transform

correlation length

Prior (1):  
where is the reduction?
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Reconstruction of u(τ)

Universiteit Leiden — Instituut-Lorentz

Details

Number of parameters
1 (correlation length) + 2 x 

number of nodes (position of 
nodes)

Parameters        (l, utrain, τtrain)

      Theory parameters?       Numerically

�13

umax
<latexit sha1_base64="K7vcAZJUt4QjXc160HeJJf1hGlA=">AAAB93icbZDLTsJAFIaneEO84WXnZiIxcUVaY6JLohuXmMglAUKmwylMmGmbmVNDbfosujLqzvfwBXwbB2Sh4L/65vz/JOf8fiyFQdf9cgorq2vrG8XN0tb2zu5eef+gaaJEc2jwSEa67TMDUoTQQIES2rEGpnwJLX98M/VbD6CNiMJ7TGPoKTYMRSA4Qzvql4+SftZFmGAYacVkptgkz/vlilt1Z6LL4M2hQuaq98uf3UHEEwUhcsmM6XhujL2MaRRcQl7qJgZixsdsCB2LIVNgetls+5yeBpGmOAI6e//OZkwZkyrfZhTDkVn0psP/vE6CwVUvE2GcIITcRqwXJJJiRKcl0IHQwFGmFhjXwm5J+YhpxtFWVbLne4vHLkPzvOq5Ve/uolK7nhdRJMfkhJwRj1ySGrklddIgnDySZ/JG3p3UeXJenNefaMGZ/zkkf+R8fAOsjZO8</latexit><latexit sha1_base64="K7vcAZJUt4QjXc160HeJJf1hGlA=">AAAB93icbZDLTsJAFIaneEO84WXnZiIxcUVaY6JLohuXmMglAUKmwylMmGmbmVNDbfosujLqzvfwBXwbB2Sh4L/65vz/JOf8fiyFQdf9cgorq2vrG8XN0tb2zu5eef+gaaJEc2jwSEa67TMDUoTQQIES2rEGpnwJLX98M/VbD6CNiMJ7TGPoKTYMRSA4Qzvql4+SftZFmGAYacVkptgkz/vlilt1Z6LL4M2hQuaq98uf3UHEEwUhcsmM6XhujL2MaRRcQl7qJgZixsdsCB2LIVNgetls+5yeBpGmOAI6e//OZkwZkyrfZhTDkVn0psP/vE6CwVUvE2GcIITcRqwXJJJiRKcl0IHQwFGmFhjXwm5J+YhpxtFWVbLne4vHLkPzvOq5Ve/uolK7nhdRJMfkhJwRj1ySGrklddIgnDySZ/JG3p3UeXJenNefaMGZ/zkkf+R8fAOsjZO8</latexit><latexit sha1_base64="K7vcAZJUt4QjXc160HeJJf1hGlA=">AAAB93icbZDLTsJAFIaneEO84WXnZiIxcUVaY6JLohuXmMglAUKmwylMmGmbmVNDbfosujLqzvfwBXwbB2Sh4L/65vz/JOf8fiyFQdf9cgorq2vrG8XN0tb2zu5eef+gaaJEc2jwSEa67TMDUoTQQIES2rEGpnwJLX98M/VbD6CNiMJ7TGPoKTYMRSA4Qzvql4+SftZFmGAYacVkptgkz/vlilt1Z6LL4M2hQuaq98uf3UHEEwUhcsmM6XhujL2MaRRcQl7qJgZixsdsCB2LIVNgetls+5yeBpGmOAI6e//OZkwZkyrfZhTDkVn0psP/vE6CwVUvE2GcIITcRqwXJJJiRKcl0IHQwFGmFhjXwm5J+YhpxtFWVbLne4vHLkPzvOq5Ve/uolK7nhdRJMfkhJwRj1ySGrklddIgnDySZ/JG3p3UeXJenNefaMGZ/zkkf+R8fAOsjZO8</latexit><latexit sha1_base64="K7vcAZJUt4QjXc160HeJJf1hGlA=">AAAB93icbZDLTsJAFIaneEO84WXnZiIxcUVaY6JLohuXmMglAUKmwylMmGmbmVNDbfosujLqzvfwBXwbB2Sh4L/65vz/JOf8fiyFQdf9cgorq2vrG8XN0tb2zu5eef+gaaJEc2jwSEa67TMDUoTQQIES2rEGpnwJLX98M/VbD6CNiMJ7TGPoKTYMRSA4Qzvql4+SftZFmGAYacVkptgkz/vlilt1Z6LL4M2hQuaq98uf3UHEEwUhcsmM6XhujL2MaRRcQl7qJgZixsdsCB2LIVNgetls+5yeBpGmOAI6e//OZkwZkyrfZhTDkVn0psP/vE6CwVUvE2GcIITcRqwXJJJiRKcl0IHQwFGmFhjXwm5J+YhpxtFWVbLne4vHLkPzvOq5Ve/uolK7nhdRJMfkhJwRj1ySGrklddIgnDySZ/JG3p3UeXJenNefaMGZ/zkkf+R8fAOsjZO8</latexit>

smax
<latexit sha1_base64="lRg0dEUEzP52crbzY+8vI/8Etp0=">AAAB93icbZDLTsJAFIaneEO84WXnZiIxcUVaY6JLohuXmMglAUKmwylMmGmbmVNDbfosujLqzvfwBXwbB2Sh4L/65vz/JOf8fiyFQdf9cgorq2vrG8XN0tb2zu5eef+gaaJEc2jwSEa67TMDUoTQQIES2rEGpnwJLX98M/VbD6CNiMJ7TGPoKTYMRSA4Qzvql49MP+siTDCMtGIyU2yS5/1yxa26M9Fl8OZQIXPV++XP7iDiiYIQuWTGdDw3xl7GNAouIS91EwMx42M2hI7FkCkwvWy2fU5Pg0hTHAGdvX9nM6aMSZVvM4rhyCx60+F/XifB4KqXiTBOEEJuI9YLEkkxotMS6EBo4ChTC4xrYbekfMQ042irKtnzvcVjl6F5XvXcqnd3Ualdz4sokmNyQs6IRy5JjdySOmkQTh7JM3kj707qPDkvzutPtODM/xySP3I+vgGpa5O6</latexit><latexit sha1_base64="lRg0dEUEzP52crbzY+8vI/8Etp0=">AAAB93icbZDLTsJAFIaneEO84WXnZiIxcUVaY6JLohuXmMglAUKmwylMmGmbmVNDbfosujLqzvfwBXwbB2Sh4L/65vz/JOf8fiyFQdf9cgorq2vrG8XN0tb2zu5eef+gaaJEc2jwSEa67TMDUoTQQIES2rEGpnwJLX98M/VbD6CNiMJ7TGPoKTYMRSA4Qzvql49MP+siTDCMtGIyU2yS5/1yxa26M9Fl8OZQIXPV++XP7iDiiYIQuWTGdDw3xl7GNAouIS91EwMx42M2hI7FkCkwvWy2fU5Pg0hTHAGdvX9nM6aMSZVvM4rhyCx60+F/XifB4KqXiTBOEEJuI9YLEkkxotMS6EBo4ChTC4xrYbekfMQ042irKtnzvcVjl6F5XvXcqnd3Ualdz4sokmNyQs6IRy5JjdySOmkQTh7JM3kj707qPDkvzutPtODM/xySP3I+vgGpa5O6</latexit><latexit sha1_base64="lRg0dEUEzP52crbzY+8vI/8Etp0=">AAAB93icbZDLTsJAFIaneEO84WXnZiIxcUVaY6JLohuXmMglAUKmwylMmGmbmVNDbfosujLqzvfwBXwbB2Sh4L/65vz/JOf8fiyFQdf9cgorq2vrG8XN0tb2zu5eef+gaaJEc2jwSEa67TMDUoTQQIES2rEGpnwJLX98M/VbD6CNiMJ7TGPoKTYMRSA4Qzvql49MP+siTDCMtGIyU2yS5/1yxa26M9Fl8OZQIXPV++XP7iDiiYIQuWTGdDw3xl7GNAouIS91EwMx42M2hI7FkCkwvWy2fU5Pg0hTHAGdvX9nM6aMSZVvM4rhyCx60+F/XifB4KqXiTBOEEJuI9YLEkkxotMS6EBo4ChTC4xrYbekfMQ042irKtnzvcVjl6F5XvXcqnd3Ualdz4sokmNyQs6IRy5JjdySOmkQTh7JM3kj707qPDkvzutPtODM/xySP3I+vgGpa5O6</latexit><latexit sha1_base64="lRg0dEUEzP52crbzY+8vI/8Etp0=">AAAB93icbZDLTsJAFIaneEO84WXnZiIxcUVaY6JLohuXmMglAUKmwylMmGmbmVNDbfosujLqzvfwBXwbB2Sh4L/65vz/JOf8fiyFQdf9cgorq2vrG8XN0tb2zu5eef+gaaJEc2jwSEa67TMDUoTQQIES2rEGpnwJLX98M/VbD6CNiMJ7TGPoKTYMRSA4Qzvql49MP+siTDCMtGIyU2yS5/1yxa26M9Fl8OZQIXPV++XP7iDiiYIQuWTGdDw3xl7GNAouIS91EwMx42M2hI7FkCkwvWy2fU5Pg0hTHAGdvX9nM6aMSZVvM4rhyCx60+F/XifB4KqXiTBOEEJuI9YLEkkxotMS6EBo4ChTC4xrYbekfMQ042irKtnzvcVjl6F5XvXcqnd3Ualdz4sokmNyQs6IRy5JjdySOmkQTh7JM3kj707qPDkvzutPtODM/xySP3I+vgGpa5O6</latexit>
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Weakly informative prior

Universiteit Leiden — Instituut-Lorentz �14

⌧k < ⌧k+1
<latexit sha1_base64="970V2aXIHG6Ja2kGPTy9X7PvTI0=">AAAB9HicbVDLSsNAFL3xWesr1aWbYBEEoSQi6MJF0Y3LCvYBbQiT6U07ZPJgZlIpoX+iK1F3fok/4N84jVlo69ncc+85F+49fsqZVLb9Zaysrq1vbFa2qts7u3v7Zu2gI5NMUGzThCei5xOJnMXYVkxx7KUCSeRz7Prh7VzvTlBIlsQPapqiG5FRzAJGidIjz6wNFMm88LooeXjmzDyzbjfsAtYycUpShxItz/wcDBOaRRgryomUfcdOlZsToRjlOKsOMokpoSEZYV/TmEQo3bw4fWadBImw1Bitov/tzUkk5TTytSciaiwXtfnwP62fqeDKzVmcZgpjqi1aCzJuqcSaJ2ANmUCq+FQTQgXTV1p0TAShSudU1e87i88uk855w7Ebzv1FvXlTBlGBIziGU3DgEppwBy1oA4VHeIY3eDcmxpPxYrz+WFeMcucQ/sD4+Aa/BpFa</latexit><latexit sha1_base64="970V2aXIHG6Ja2kGPTy9X7PvTI0=">AAAB9HicbVDLSsNAFL3xWesr1aWbYBEEoSQi6MJF0Y3LCvYBbQiT6U07ZPJgZlIpoX+iK1F3fok/4N84jVlo69ncc+85F+49fsqZVLb9Zaysrq1vbFa2qts7u3v7Zu2gI5NMUGzThCei5xOJnMXYVkxx7KUCSeRz7Prh7VzvTlBIlsQPapqiG5FRzAJGidIjz6wNFMm88LooeXjmzDyzbjfsAtYycUpShxItz/wcDBOaRRgryomUfcdOlZsToRjlOKsOMokpoSEZYV/TmEQo3bw4fWadBImw1Bitov/tzUkk5TTytSciaiwXtfnwP62fqeDKzVmcZgpjqi1aCzJuqcSaJ2ANmUCq+FQTQgXTV1p0TAShSudU1e87i88uk855w7Ebzv1FvXlTBlGBIziGU3DgEppwBy1oA4VHeIY3eDcmxpPxYrz+WFeMcucQ/sD4+Aa/BpFa</latexit><latexit sha1_base64="970V2aXIHG6Ja2kGPTy9X7PvTI0=">AAAB9HicbVDLSsNAFL3xWesr1aWbYBEEoSQi6MJF0Y3LCvYBbQiT6U07ZPJgZlIpoX+iK1F3fok/4N84jVlo69ncc+85F+49fsqZVLb9Zaysrq1vbFa2qts7u3v7Zu2gI5NMUGzThCei5xOJnMXYVkxx7KUCSeRz7Prh7VzvTlBIlsQPapqiG5FRzAJGidIjz6wNFMm88LooeXjmzDyzbjfsAtYycUpShxItz/wcDBOaRRgryomUfcdOlZsToRjlOKsOMokpoSEZYV/TmEQo3bw4fWadBImw1Bitov/tzUkk5TTytSciaiwXtfnwP62fqeDKzVmcZgpjqi1aCzJuqcSaJ2ANmUCq+FQTQgXTV1p0TAShSudU1e87i88uk855w7Ebzv1FvXlTBlGBIziGU3DgEppwBy1oA4VHeIY3eDcmxpPxYrz+WFeMcucQ/sD4+Aa/BpFa</latexit><latexit sha1_base64="970V2aXIHG6Ja2kGPTy9X7PvTI0=">AAAB9HicbVDLSsNAFL3xWesr1aWbYBEEoSQi6MJF0Y3LCvYBbQiT6U07ZPJgZlIpoX+iK1F3fok/4N84jVlo69ncc+85F+49fsqZVLb9Zaysrq1vbFa2qts7u3v7Zu2gI5NMUGzThCei5xOJnMXYVkxx7KUCSeRz7Prh7VzvTlBIlsQPapqiG5FRzAJGidIjz6wNFMm88LooeXjmzDyzbjfsAtYycUpShxItz/wcDBOaRRgryomUfcdOlZsToRjlOKsOMokpoSEZYV/TmEQo3bw4fWadBImw1Bitov/tzUkk5TTytSciaiwXtfnwP62fqeDKzVmcZgpjqi1aCzJuqcSaJ2ANmUCq+FQTQgXTV1p0TAShSudU1e87i88uk855w7Ebzv1FvXlTBlGBIziGU3DgEppwBy1oA4VHeIY3eDcmxpPxYrz+WFeMcucQ/sD4+Aa/BpFa</latexit>

However…

Prior (2): EFT condition

1611.10350/Torrado et al.

✏1, ✏2 ⌧ max(u, s) ⌧ 1
<latexit sha1_base64="W1V7uPCrU1lVp1VulgTtE4B1ML4=">AAACGnicbZDNSgMxFIUz/tb6N+rSTbAIFUqZKUJdFt24VLCt0Cklk962ocnMkNyRlqFvoi+jK1F3bnwb01pEq3f15Z4TuOeEiRQGPe/DWVpeWV1bz23kN7e2d3bdvf2GiVPNoc5jGevbkBmQIoI6CpRwm2hgKpTQDIcXU715B9qIOLrBcQJtxfqR6AnO0K46bjWAxAhp0S/Rb67QQEoaIIwwirViMlNsNCmmJWpOZpLfcQte2ZsN/Qv+HApkPlcd9zXoxjxVECGXzJiW7yXYzphGwSVM8kFqIGF8yPrQshgxBaadzQJO6HEv1hQHQGfvn96MKWPGKrQexXBgFrXp8j+tlWLvrJ2JKEkRIm4tVuulkmJMpz3RrtDAUY4tMK6FvZLyAdOMo20zb+P7i2H/QqNS9r2yf31aqJ3Pi8iRQ3JEisQnVVIjl+SK1AknD+SJvJI35955dJ6dly/rkjP/c0B+jfP+CeQvoAU=</latexit><latexit sha1_base64="W1V7uPCrU1lVp1VulgTtE4B1ML4=">AAACGnicbZDNSgMxFIUz/tb6N+rSTbAIFUqZKUJdFt24VLCt0Cklk962ocnMkNyRlqFvoi+jK1F3bnwb01pEq3f15Z4TuOeEiRQGPe/DWVpeWV1bz23kN7e2d3bdvf2GiVPNoc5jGevbkBmQIoI6CpRwm2hgKpTQDIcXU715B9qIOLrBcQJtxfqR6AnO0K46bjWAxAhp0S/Rb67QQEoaIIwwirViMlNsNCmmJWpOZpLfcQte2ZsN/Qv+HApkPlcd9zXoxjxVECGXzJiW7yXYzphGwSVM8kFqIGF8yPrQshgxBaadzQJO6HEv1hQHQGfvn96MKWPGKrQexXBgFrXp8j+tlWLvrJ2JKEkRIm4tVuulkmJMpz3RrtDAUY4tMK6FvZLyAdOMo20zb+P7i2H/QqNS9r2yf31aqJ3Pi8iRQ3JEisQnVVIjl+SK1AknD+SJvJI35955dJ6dly/rkjP/c0B+jfP+CeQvoAU=</latexit><latexit sha1_base64="W1V7uPCrU1lVp1VulgTtE4B1ML4=">AAACGnicbZDNSgMxFIUz/tb6N+rSTbAIFUqZKUJdFt24VLCt0Cklk962ocnMkNyRlqFvoi+jK1F3bnwb01pEq3f15Z4TuOeEiRQGPe/DWVpeWV1bz23kN7e2d3bdvf2GiVPNoc5jGevbkBmQIoI6CpRwm2hgKpTQDIcXU715B9qIOLrBcQJtxfqR6AnO0K46bjWAxAhp0S/Rb67QQEoaIIwwirViMlNsNCmmJWpOZpLfcQte2ZsN/Qv+HApkPlcd9zXoxjxVECGXzJiW7yXYzphGwSVM8kFqIGF8yPrQshgxBaadzQJO6HEv1hQHQGfvn96MKWPGKrQexXBgFrXp8j+tlWLvrJ2JKEkRIm4tVuulkmJMpz3RrtDAUY4tMK6FvZLyAdOMo20zb+P7i2H/QqNS9r2yf31aqJ3Pi8iRQ3JEisQnVVIjl+SK1AknD+SJvJI35955dJ6dly/rkjP/c0B+jfP+CeQvoAU=</latexit><latexit sha1_base64="W1V7uPCrU1lVp1VulgTtE4B1ML4=">AAACGnicbZDNSgMxFIUz/tb6N+rSTbAIFUqZKUJdFt24VLCt0Cklk962ocnMkNyRlqFvoi+jK1F3bnwb01pEq3f15Z4TuOeEiRQGPe/DWVpeWV1bz23kN7e2d3bdvf2GiVPNoc5jGevbkBmQIoI6CpRwm2hgKpTQDIcXU715B9qIOLrBcQJtxfqR6AnO0K46bjWAxAhp0S/Rb67QQEoaIIwwirViMlNsNCmmJWpOZpLfcQte2ZsN/Qv+HApkPlcd9zXoxjxVECGXzJiW7yXYzphGwSVM8kFqIGF8yPrQshgxBaadzQJO6HEv1hQHQGfvn96MKWPGKrQexXBgFrXp8j+tlWLvrJ2JKEkRIm4tVuulkmJMpz3RrtDAUY4tMK6FvZLyAdOMo20zb+P7i2H/QqNS9r2yf31aqJ3Pi8iRQ3JEisQnVVIjl+SK1AknD+SJvJI35955dJ6dly/rkjP/c0B+jfP+CeQvoAU=</latexit>
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Maximum Entropy

Universiteit Leiden — Instituut-Lorentz �15

⌧k < ⌧k+1
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However…

logPperturbativity = logBeta(a, a)� logPMax-Ent
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Prior (2): EFT condition

1804.08143/Handley et al.

✏1, ✏2 ⌧ max(u, s) ⌧ 1
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Comparing to data
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Same correlation 
length but model 
in loglog
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Posterior distributions: 2 nodes
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Multimodal 
distributions

GCH, AA, JT
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Best fits with Planck 2018

GCH, A. Achúcarro, J. Torrado
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Bispectrum

J. Torrado
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Predictions for LSS

Predictions for Euclid/GCH
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Predictions for LSS

Predictions for Euclid/GCH
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‣ Efficient and flexible pipeline for the analysis of 
features from small, mild and transient 
reductions in sound speed in cosmological data

‣ Bayesian pipeline: proper treatment sound-speed 
reduction's parameters w.r.t. physical constraints.

‣ This model has not been tested by Planck

‣ Features in primordial power spectrum correlated 
to bispectrum

‣ Future work: test against CMB bispectrum and 
other data sets (LSS)

Summary
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¡Gracias!
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‣ Multiple Field Inflation — non-gaussianities encoded in:

‣ For a transient and mild reduction of the speed of sound:
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Bispectrum

Universiteit Leiden — Instituut-Lorentz �24
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Course: Data Basis and Data Mining/Jarle Brinchmann + GCH

Machine Learning techniques: 
Gaussian Processes

Correlation length
Kernel
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Physics of Inflation
‣ First condition: a decreasing comoving Hubble radius

‣ This is analogous to: 

‣ Accelerated expansion = Negative pressure =           
Adiabatic condition

First slow-roll parameter

Second slow-roll parameter

d

dt

✓
1

aH

◆
< 0  ! d

2
a

dt2
> 0  ! ⇢+ 3p < 0  ! ! < �1

3
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H✏
< 1

<latexit sha1_base64="qtyreXNzhvSWGpF2XZJvTysOB4w=">AAACEnicbZDLSgMxGIUz9VbrbdSlm2ARXNWZIiiiUHTTZQV7gU4pmfSfNjRzIckIZZi30JfRlai7voBvY6aOoq3/6ss5JyH/cSPOpLKsD6OwtLyyulZcL21sbm3vmLt7LRnGgkKThjwUHZdI4CyApmKKQycSQHyXQ9sd32R++x6EZGFwpyYR9HwyDJjHKFFa6psnDkSScY3ViyvHE4QmziBUybecpkn9hy/tUt8sWxVrNngR7BzKKJ9G35zq92jsQ6AoJ1J2bStSvYQIxSiHtOTEEiJCx2QIXY0B8UH2ktliKT7yQoHVCPDs/DubEF/Kie/qjE/USM57mfif142Vd95LWBDFCgKqI9rzYo5ViLN+8IAJoIpPNBAqmP4lpiOie1G6xWx9e37ZRWhVK7ZVsW9Py7XrvIgiOkCH6BjZ6AzVUB01UBNR9Iie0Rt6Nx6MJ+PFeP2KFoz8zj76M8b0E0TTnmI=</latexit><latexit sha1_base64="qtyreXNzhvSWGpF2XZJvTysOB4w=">AAACEnicbZDLSgMxGIUz9VbrbdSlm2ARXNWZIiiiUHTTZQV7gU4pmfSfNjRzIckIZZi30JfRlai7voBvY6aOoq3/6ss5JyH/cSPOpLKsD6OwtLyyulZcL21sbm3vmLt7LRnGgkKThjwUHZdI4CyApmKKQycSQHyXQ9sd32R++x6EZGFwpyYR9HwyDJjHKFFa6psnDkSScY3ViyvHE4QmziBUybecpkn9hy/tUt8sWxVrNngR7BzKKJ9G35zq92jsQ6AoJ1J2bStSvYQIxSiHtOTEEiJCx2QIXY0B8UH2ktliKT7yQoHVCPDs/DubEF/Kie/qjE/USM57mfif142Vd95LWBDFCgKqI9rzYo5ViLN+8IAJoIpPNBAqmP4lpiOie1G6xWx9e37ZRWhVK7ZVsW9Py7XrvIgiOkCH6BjZ6AzVUB01UBNR9Iie0Rt6Nx6MJ+PFeP2KFoz8zj76M8b0E0TTnmI=</latexit><latexit sha1_base64="qtyreXNzhvSWGpF2XZJvTysOB4w=">AAACEnicbZDLSgMxGIUz9VbrbdSlm2ARXNWZIiiiUHTTZQV7gU4pmfSfNjRzIckIZZi30JfRlai7voBvY6aOoq3/6ss5JyH/cSPOpLKsD6OwtLyyulZcL21sbm3vmLt7LRnGgkKThjwUHZdI4CyApmKKQycSQHyXQ9sd32R++x6EZGFwpyYR9HwyDJjHKFFa6psnDkSScY3ViyvHE4QmziBUybecpkn9hy/tUt8sWxVrNngR7BzKKJ9G35zq92jsQ6AoJ1J2bStSvYQIxSiHtOTEEiJCx2QIXY0B8UH2ktliKT7yQoHVCPDs/DubEF/Kie/qjE/USM57mfif142Vd95LWBDFCgKqI9rzYo5ViLN+8IAJoIpPNBAqmP4lpiOie1G6xWx9e37ZRWhVK7ZVsW9Py7XrvIgiOkCH6BjZ6AzVUB01UBNR9Iie0Rt6Nx6MJ+PFeP2KFoz8zj76M8b0E0TTnmI=</latexit><latexit sha1_base64="qtyreXNzhvSWGpF2XZJvTysOB4w=">AAACEnicbZDLSgMxGIUz9VbrbdSlm2ARXNWZIiiiUHTTZQV7gU4pmfSfNjRzIckIZZi30JfRlai7voBvY6aOoq3/6ss5JyH/cSPOpLKsD6OwtLyyulZcL21sbm3vmLt7LRnGgkKThjwUHZdI4CyApmKKQycSQHyXQ9sd32R++x6EZGFwpyYR9HwyDJjHKFFa6psnDkSScY3ViyvHE4QmziBUybecpkn9hy/tUt8sWxVrNngR7BzKKJ9G35zq92jsQ6AoJ1J2bStSvYQIxSiHtOTEEiJCx2QIXY0B8UH2ktliKT7yQoHVCPDs/DubEF/Kie/qjE/USM57mfif142Vd95LWBDFCgKqI9rzYo5ViLN+8IAJoIpPNBAqmP4lpiOie1G6xWx9e37ZRWhVK7ZVsW9Py7XrvIgiOkCH6BjZ6AzVUB01UBNR9Iie0Rt6Nx6MJ+PFeP2KFoz8zj76M8b0E0TTnmI=</latexit>

✏1 := � Ḣ
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