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We know that... 
‣ ΛCDM consistent with Planck 2018 and LSS data
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But… 
‣ We know that ΛCDM does not explain everything we observe (i.e: CMB low 

multipole feature)
‣ Renewed interest in multi-field inflation recently
‣ How do we test deviations from ΛCDM and still try to be close to what the 

data likes?

Rely on an Effective Field Theory
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Single field vs. effective single field
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terms of 

perturbations

terms of 

perturbations

Integrating

heavy fields…
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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
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Physical meaning: turns in field space
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‣ Action

Reductions in the speed of sound
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Small, mild and transient

‣ The change in the primordial power spectrum (feature):
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‣ Name:

‣ Constraints in this scenario:

Universiteit Leiden — Instituut-Lorentz �8

Reductions in the sound speed
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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

9

Bayesian statistics 

comes to rescue
max(✏1, ✏2) ⌧ max(|u|max, |s|max) ⌧ 1

<latexit sha1_base64="ZzbqE4lwpGlEC5VbuqdqQM9phfg=">AAACPXicbVDLTgJBEJz1Lb5Qj14mEhNIDNklJOrN6MWjJiJElpDZsYEJs4/M9BrIwrfpB/gDfoCejHrz6iwSBbVO1VXVSXd5kRQabfvRmpmdm19YXFrOrKyurW9kN7eudBgrDhUeylDVPKZBigAqKFBCLVLAfE9C1euepn71FpQWYXCJ/QgaPmsHoiU4QyM1s9cuQg8Tn/WGeRciLaRRnX36zUsF6kpJJ2KDeNBMfubhPh3oaaWQbjjNbM4u2iPQv8QZkxwZ47yZfXBvQh77ECCXTOu6Y0fYSJhCwSUMM26sIWK8y9pQNzRgPuhGMupgSPdaoaLYATqaJ7MJ87Xu+57J+Aw7+reXiv959Rhbh41EBFGMEHATMV4rlhRDmlZJb4QCjrJvCONKmCsp7zDFOJrCM+Z95/ezf8lVqeiUi0cX5dzxybiIJbJDdkmeOOSAHJMzck4qhJN78kzeyLt1Zz1ZL9brV3TGGu9skylYH5/shbDS</latexit>
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On being a scientist Universiteit LeidenOn being a scientist Universiteit Leiden

Methodology: pipeline

Universiteit Leiden — Instituut-Lorentz �10

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>

10

max(✏1, ✏2) ⌧ max(|u|max, |s|max) ⌧ 1

<latexit sha1_base64="ZzbqE4lwpGlEC5VbuqdqQM9phfg=">AAACPXicbVDLTgJBEJz1Lb5Qj14mEhNIDNklJOrN6MWjJiJElpDZsYEJs4/M9BrIwrfpB/gDfoCejHrz6iwSBbVO1VXVSXd5kRQabfvRmpmdm19YXFrOrKyurW9kN7eudBgrDhUeylDVPKZBigAqKFBCLVLAfE9C1euepn71FpQWYXCJ/QgaPmsHoiU4QyM1s9cuQg8Tn/WGeRciLaRRnX36zUsF6kpJJ2KDeNBMfubhPh3oaaWQbjjNbM4u2iPQv8QZkxwZ47yZfXBvQh77ECCXTOu6Y0fYSJhCwSUMM26sIWK8y9pQNzRgPuhGMupgSPdaoaLYATqaJ7MJ87Xu+57J+Aw7+reXiv959Rhbh41EBFGMEHATMV4rlhRDmlZJb4QCjrJvCONKmCsp7zDFOJrCM+Z95/ezf8lVqeiUi0cX5dzxybiIJbJDdkmeOOSAHJMzck4qhJN78kzeyLt1Zz1ZL9brV3TGGu9skylYH5/shbDS</latexit>
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On being a scientist Universiteit Leiden

Methodology: pipeline

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>

11

Cobaya 
by J. Torrado & A. Lewis
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Methodology: pipeline

Universiteit Leiden — Instituut-Lorentz �10

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>

max(✏1, ✏2) ⌧ max(|u|max, |s|max) ⌧ 1

<latexit sha1_base64="ZzbqE4lwpGlEC5VbuqdqQM9phfg=">AAACPXicbVDLTgJBEJz1Lb5Qj14mEhNIDNklJOrN6MWjJiJElpDZsYEJs4/M9BrIwrfpB/gDfoCejHrz6iwSBbVO1VXVSXd5kRQabfvRmpmdm19YXFrOrKyurW9kN7eudBgrDhUeylDVPKZBigAqKFBCLVLAfE9C1euepn71FpQWYXCJ/QgaPmsHoiU4QyM1s9cuQg8Tn/WGeRciLaRRnX36zUsF6kpJJ2KDeNBMfubhPh3oaaWQbjjNbM4u2iPQv8QZkxwZ47yZfXBvQh77ECCXTOu6Y0fYSJhCwSUMM26sIWK8y9pQNzRgPuhGMupgSPdaoaLYATqaJ7MJ87Xu+57J+Aw7+reXiv959Rhbh41EBFGMEHATMV4rlhRDmlZJb4QCjrJvCONKmCsp7zDFOJrCM+Z95/ezf8lVqeiUi0cX5dzxybiIJbJDdkmeOOSAHJMzck4qhJN78kzeyLt1Zz1ZL9brV3TGGu9skylYH5/shbDS</latexit>

Guadalupe Cañas-Herrera PNG workshop Madrid 2022



On being a scientist Universiteit LeidenUniversiteit Leiden — Instituut-Lorentz

Course: Data Basis and Data Mining/J. Brinchmann + GCH

Regression method: 
Gaussian Processes

Correlation length
Kernel

2l

<latexit sha1_base64="AehO67S6uNGPXzNTiJI1rS9z8b4=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQb0VvXisYmuhDWWz3bRLN5uwOxFK6D/w4kERr/4jb/4bt20O2vpg4PHeDDPzgkQKg6777RTW1jc2t4rbpZ3dvf2D8uFR28SpZrzFYhnrTkANl0LxFgqUvJNoTqNA8sdgfDPzH5+4NiJWDzhJuB/RoRKhYBStdF+T/XLFrbpzkFXi5aQCOZr98ldvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+aXTsmZVQYkjLUthWSu/p7IaGTMJApsZ0RxZJa9mfif100xvPQzoZIUuWKLRWEqCcZk9jYZCM0ZyokllGlhbyVsRDVlaMMp2RC85ZdXSbtW9erVq7t6pXGdx1GEEziFc/DgAhpwC01oAYMQnuEV3pyx8+K8Ox+L1oKTzxzDHzifP0jWjTg=</latexit>

l

<latexit sha1_base64="EzI/d8ypGvzfxeSQkaHuuhpB6Do=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2VmqJfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/IzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6Lq1arXzVqlfpPHUYQTOIVz8OAS6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8f1+mM/A==</latexit>
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On being a scientist Universiteit LeidenUniversiteit Leiden — Instituut-Lorentz

Course: Data Basis and Data Mining/J. Brinchmann + GCH

Regression method: 
Gaussian Processes

Correlation length
Kernel

2l

l
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On being a scientist Universiteit Leiden

Reconstruction of cs

Universiteit Leiden — Instituut-Lorentz

Pipeline visualisation / GCH

15

u(𝜏) is always negative

2 options: reconstruct u(𝜏) 
using GPs in linear space 
and check numerically or 
reconstruct in Log-Log

conformal time (τ=0 means end of inflation)

Guadalupe Cañas-Herrera PNG workshop Madrid 2022



On being a scientist Universiteit Leiden

Reconstruction of cs

Universiteit Leiden — Instituut-Lorentz

Fourier Transform
Reconstruction using GPs/GCH

16

 ⇡ exp

(
�1

2

✓
log |⌧i|� log |⌧i+1|

l

◆2
)

<latexit sha1_base64="Hl41j81GQew1KM2WE0uInhBH8ew="></latexit>

Guadalupe Cañas-Herrera PNG workshop Madrid 2022



On being a scientist Universiteit Leiden

Reconstruction of cs
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On being a scientist Universiteit Leiden

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>

18

l

<latexit sha1_base64="a2DGq18ArkR0QNuFS3ARTc6oGck=">AAAB4nicbZDLSgNBEEVr4ivGV9Slm8YguAozIqi7oBuXCZgHJEPo6dQkTXoedNcIIeQHdCXqzk/yB/wbO3EWmnhXp+vehroVpEoact0vp7C2vrG5Vdwu7ezu7R+UD49aJsm0wKZIVKI7ATeoZIxNkqSwk2rkUaCwHYzv5n77EbWRSfxAkxT9iA9jGUrByY4aql+uuFV3IbYKXg4VyFXvlz97g0RkEcYkFDem67kp+VOuSQqFs1IvM5hyMeZD7FqMeYTGny4WnbGzMNGMRsgW79/ZKY+MmUSBzUScRmbZmw//87oZhdf+VMZpRhgLG7FemClGCZv3ZQOpUZCaWOBCS7slEyOuuSB7lZKt7y2XXYXWRdW7rN40Liu12/wQRTiBUzgHD66gBvdQhyYIQHiGN3h3Bs6T8+K8/kQLTv7nGP7I+fgGzTGKkQ==</latexit>

(log10 |u|max, log10 |s|max, ns, r)

<latexit sha1_base64="KIvbIwdah0DHo4hXJ0NPV5XBiro=">AAACLXicbZBLSwMxFIUzvq2vqks3wSIoSJkRQd2JbsSVglWhLUMm3rbBPIbkjljG+U36Q9wqCKLu/BumteDzrk7u+QL3nCSVwmEYPgVDwyOjY+MTk6Wp6ZnZufL8wqkzmeVQ40Yae54wB1JoqKFACeepBaYSCWfJ5X7PP7sC64TRJ9hNoalYW4uW4Az9Ki4frjakacd5FBY32U2cNxCuURurmMwVuy6KdfoFuP8BHbt1atficiWshv2hf0U0EBUymKO4fN+4MDxToJFL5lw9ClNs5syi4BKKUiNzkDJ+ydpQ91IzBa6Z9zMXdKVlLMUO0P77O5sz5VxXJZ5RDDvut9db/ufVM2xtN3Oh0wxBc494r5VJiob2qqMXwgJH2fWCcSv8lZR3mGUcfcElHz/6HfavON2oRpvVnePNyu7eoIgJskSWySqJyBbZJQfkiNQIJ3fkkbySt+A2eAieg5dPdCgY/FkkPyZ4/wCaoqoZ</latexit>

(log10 |⌧i|, log10 |ui(⌧)|, l, ✏1, ✏2)

<latexit sha1_base64="tMUFVty/x3XgpM4vLin4DzhHEzE=">AAACJ3icbVBdSwJBFJ21L7Mvq8dehiRQCNkVoXqT6qFHg/wAd1lmx6sOzn4wMxvI6g+q3xLUU2Rv/ZNGW8i0+3TuOefCPceLOJPKNKdGZm19Y3Mru53b2d3bP8gfHjVlGAsKDRryULQ9IoGzABqKKQ7tSADxPQ4tb3gz01uPICQLgwc1isDxST9gPUaJ0pSbvy3aPOy7iWVOxrYiscvG5/iX0ntxRpc0y7UAkWRc31kLuFJy8wWzbM4HrwIrBQWUTt3Nv9jdkMY+BIpyImXHMiPlJEQoRjlMcnYsISJ0SPrQ0TAgPkgnmaed4LNeKLAaAJ7vi96E+FKOfE97fKIGclmbkf9pnVj1Lp2EBVGsIKDaorVezLEK8aw03GUCqOIjDQgVTH+J6YAIQpWuNqfjW8thV0GzUraq5av7aqF2nRaRRSfoFBWRhS5QDd2hOmogip7RG5qiT+PJeDXejY8fa8ZIb47RnzG+vgFYh6Ts</latexit>

Sampled

Derived

|u|max

<latexit sha1_base64="CJNlWiQz+rAIAhuxDMJ02DBKHf8=">AAAB73icbZDLTgIxFIY7eEO8oS7dNBITV2TGkKg7ohuXmMglgZF0yhlo6FxszxjIwHPoyqg738UX8G0sOAsF/9XX8/9Nzn+8WAqNtv1l5VZW19Y38puFre2d3b3i/kFDR4niUOeRjFTLYxqkCKGOAiW0YgUs8CQ0veH1zG8+gtIiCu9wHIMbsH4ofMEZmtH9JJl0OwgjTAM2mnaLJbtsz0WXwcmgRDLVusXPTi/iSQAhcsm0bjt2jG7KFAouYVroJBpixoesD22DIQtAu+l86yk98SNFcQB0/v6dTVmg9TjwTCZgONCL3mz4n9dO0L9wUxHGCULITcR4fiIpRnRWnvaEAo5ybIBxJcyWlA+YYhzNiQqmvrNYdhkaZ2WnUr68rZSqV9kh8uSIHJNT4pBzUiU3pEbqhBNFnskbebcerCfrxXr9ieas7M8h+SPr4xtorJDS</latexit>

|s|max

<latexit sha1_base64="cm63PTZTva51sRtrhMExxyI6+Ao=">AAAB73icbZDLTgIxFIY7eEO8oS7dNBITV2TGkKg7ohuXmMglgZF0yhlo6FxszxjIwHPoyqg738UX8G0sOAsF/9XX8/9Nzn+8WAqNtv1l5VZW19Y38puFre2d3b3i/kFDR4niUOeRjFTLYxqkCKGOAiW0YgUs8CQ0veH1zG8+gtIiCu9wHIMbsH4ofMEZmtH9RE+6HYQRpgEbTbvFkl2256LL4GRQIplq3eJnpxfxJIAQuWRatx07RjdlCgWXMC10Eg0x40PWh7bBkAWg3XS+9ZSe+JGiOAA6f//OpizQehx4JhMwHOhFbzb8z2sn6F+4qQjjBCHkJmI8P5EUIzorT3tCAUc5NsC4EmZLygdMMY7mRAVT31ksuwyNs7JTKV/eVkrVq+wQeXJEjskpccg5qZIbUiN1wokiz+SNvFsP1pP1Yr3+RHNW9ueQ/JH18Q1lmJDQ</latexit>
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On being a scientist Universiteit LeidenOn being a scientist Universiteit Leiden

Methodology: pipeline

Universiteit Leiden — Instituut-Lorentz �10

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>

19

max(✏1, ✏2) ⌧ max(|u|max, |s|max) ⌧ 1

<latexit sha1_base64="ZzbqE4lwpGlEC5VbuqdqQM9phfg=">AAACPXicbVDLTgJBEJz1Lb5Qj14mEhNIDNklJOrN6MWjJiJElpDZsYEJs4/M9BrIwrfpB/gDfoCejHrz6iwSBbVO1VXVSXd5kRQabfvRmpmdm19YXFrOrKyurW9kN7eudBgrDhUeylDVPKZBigAqKFBCLVLAfE9C1euepn71FpQWYXCJ/QgaPmsHoiU4QyM1s9cuQg8Tn/WGeRciLaRRnX36zUsF6kpJJ2KDeNBMfubhPh3oaaWQbjjNbM4u2iPQv8QZkxwZ47yZfXBvQh77ECCXTOu6Y0fYSJhCwSUMM26sIWK8y9pQNzRgPuhGMupgSPdaoaLYATqaJ7MJ87Xu+57J+Aw7+reXiv959Rhbh41EBFGMEHATMV4rlhRDmlZJb4QCjrJvCONKmCsp7zDFOJrCM+Z95/ezf8lVqeiUi0cX5dzxybiIJbJDdkmeOOSAHJMzck4qhJN78kzeyLt1Zz1ZL9brV3TGGu9skylYH5/shbDS</latexit>

Guadalupe Cañas-Herrera PNG workshop Madrid 2022
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Comparison with the data

Guadalupe Cañas-Herrera

[⌧i, ui(⌧)]

<latexit sha1_base64="2riGE/A9vaIVDne5XY80oRy6lt8=">AAAB/HicbZDLSsNAFIZP6q3WW7RLN4NFqCAlkYK6K7pxWcFeIA1hMp22QycXZiZCCPVV3LhQxK0P4s63cdJmoa0HZvj4/3OYM78fcyaVZX0bpbX1jc2t8nZlZ3dv/8A8POrKKBGEdkjEI9H3saSchbSjmOK0HwuKA5/Tnj+9zf3eIxWSReGDSmPqBngcshEjWGnJM6vOQOHEY+dIX/Wcz1zPrFkNa15oFewCalBU2zO/BsOIJAENFeFYSse2YuVmWChGOJ1VBomkMSZTPKaOxhAHVLrZfPkZOtXKEI0ioU+o0Fz9PZHhQMo08HVngNVELnu5+J/nJGp05WYsjBNFQ7J4aJRwpCKUJ4GGTFCieKoBE8H0rohMsMBE6bwqOgR7+cur0L1o2M3G9X2z1rop4ijDMZxAHWy4hBbcQRs6QCCFZ3iFN+PJeDHejY9Fa8koZqrwp4zPH5dvlBs=</latexit>

 / exp
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l

◆2
)

PNG workshop Madrid 2022
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Posterior distribution

Multimodal

Guadalupe Cañas-Herrera PNG workshop Madrid 2022
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Reconstruction of speed of sound

Up to how many 
training nodes

we need to use?

Guadalupe Cañas-Herrera PNG workshop Madrid 2022
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Reconstruction of speed of sound

Guadalupe Cañas-Herrera PNG workshop Madrid 2022
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How do we increase the statistical 
certainty?

24Guadalupe Cañas-Herrera PNG workshop Madrid 2022

‣ Use higher order correlation functions (i.e: bispectrum)
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How do we increase the statistical 
certainty?

‣ Use higher order correlation functions (i.e: bispectrum)

‣ Use LSS data:

Take into account Non-Gaussianities into scale-dependent bias

Model Non-linearities

Advanced computational skills required

26Guadalupe Cañas-Herrera PNG workshop Madrid 2022
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Scale dependent bias

27

‣ This particular scenario predicts correlated features in the bispectrum (NGs)

‣ They will have an impact in galaxy clustering bias: corrections given by

PNG workshop Madrid 2022Guadalupe Cañas-Herrera

Giovanni Cabass, Enrico Pajer, Fabian Schmidt (2018)

�b(k) =

2

4b1�c +
d log

⇣
F (3)

⇤

⌘

d log(�⇤)

3

5 2F (3)
⇤ (k)

M⇤(k)

<latexit sha1_base64="VkQzsogVGIhqnwM3x0zYbzgEq68="></latexit>

https://arxiv.org/search/astro-ph?searchtype=author&query=Cabass%2C+G
https://arxiv.org/search/astro-ph?searchtype=author&query=Pajer%2C+E
https://arxiv.org/search/astro-ph?searchtype=author&query=Schmidt%2C+F
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Scale dependent bias

28

‣ This particular scenario predicts correlated features in the bispectrum (NGs)

‣ They will have an impact in galaxy clustering bias: 

• Big enough to be detected? 

• Big enough to introduce a significant correction during the statistical analysis?

PNG workshop Madrid 2022Guadalupe Cañas-Herrera

• Forecast needed
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Predictions for LSS

Predictions for Euclid/GCH

29 PNG workshop Madrid 2022Guadalupe Cañas-Herrera
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Summary

‣ Study of primordial functions (speed of sound or slow-roll parameters as function of time) 
provide more flexible templates of features:

• Combination of multiple reductions can take place

• Interesting substructures (no total dips)

‣ These feature templates have not been checked by Planck

‣ Ready: efficient and flexible pipeline for the analysis of features from small, mild and 
transient reductions in sound speed in cosmological data.

‣ Increase statistical significance using PNGs and LSS

30

¡Gracias!

Guadalupe Cañas-Herrera PNG workshop Madrid 2022
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Scale dependent bias

32 PNG workshop Madrid 2022Guadalupe Cañas-Herrera
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Scale dependent bias

33 PNG workshop Madrid 2022Guadalupe Cañas-Herrera

F.Gomez Serrano and GCH



Universiteit Leiden

GCH

Universe Timeline

34Guadalupe Cañas-Herrera PNG workshop Madrid 2022
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Methodology: pipeline

Universiteit Leiden — Instituut-Lorentz �10

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>

35

max(✏1, ✏2) ⌧ max(|u|max, |s|max) ⌧ 1

<latexit sha1_base64="ZzbqE4lwpGlEC5VbuqdqQM9phfg=">AAACPXicbVDLTgJBEJz1Lb5Qj14mEhNIDNklJOrN6MWjJiJElpDZsYEJs4/M9BrIwrfpB/gDfoCejHrz6iwSBbVO1VXVSXd5kRQabfvRmpmdm19YXFrOrKyurW9kN7eudBgrDhUeylDVPKZBigAqKFBCLVLAfE9C1euepn71FpQWYXCJ/QgaPmsHoiU4QyM1s9cuQg8Tn/WGeRciLaRRnX36zUsF6kpJJ2KDeNBMfubhPh3oaaWQbjjNbM4u2iPQv8QZkxwZ47yZfXBvQh77ECCXTOu6Y0fYSJhCwSUMM26sIWK8y9pQNzRgPuhGMupgSPdaoaLYATqaJ7MJ87Xu+57J+Aw7+reXiv959Rhbh41EBFGMEHATMV4rlhRDmlZJb4QCjrJvCONKmCsp7zDFOJrCM+Z95/ezf8lVqeiUi0cX5dzxybiIJbJDdkmeOOSAHJMzck4qhJN78kzeyLt1Zz1ZL9brV3TGGu9skylYH5/shbDS</latexit>

Guadalupe Cañas-Herrera
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⌧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>

36

max(✏1, ✏2) ⌧ max(|u|max, |s|max) ⌧ 1

<latexit sha1_base64="ZzbqE4lwpGlEC5VbuqdqQM9phfg=">AAACPXicbVDLTgJBEJz1Lb5Qj14mEhNIDNklJOrN6MWjJiJElpDZsYEJs4/M9BrIwrfpB/gDfoCejHrz6iwSBbVO1VXVSXd5kRQabfvRmpmdm19YXFrOrKyurW9kN7eudBgrDhUeylDVPKZBigAqKFBCLVLAfE9C1euepn71FpQWYXCJ/QgaPmsHoiU4QyM1s9cuQg8Tn/WGeRciLaRRnX36zUsF6kpJJ2KDeNBMfubhPh3oaaWQbjjNbM4u2iPQv8QZkxwZ47yZfXBvQh77ECCXTOu6Y0fYSJhCwSUMM26sIWK8y9pQNzRgPuhGMupgSPdaoaLYATqaJ7MJ87Xu+57J+Aw7+reXiv959Rhbh41EBFGMEHATMV4rlhRDmlZJb4QCjrJvCONKmCsp7zDFOJrCM+Z95/ezf8lVqeiUi0cX5dzxybiIJbJDdkmeOOSAHJMzck4qhJN78kzeyLt1Zz1ZL9brV3TGGu9skylYH5/shbDS</latexit>

On being a scientist Universiteit Leiden
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⌧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>

|⌧ |i+1 < |⌧ |i

<latexit sha1_base64="RqoKYVoiXP9repFIs5BRm7QajlE=">AAAB/HicbVDLSsNAFJ3UV62vqCtxM1gEQSiJFFRwUXTjsoJ9QBvCZDpph04ezNwIJY3+jK5E3fkV/oB/47QG0dazOveec+Ge48WCK7CsT6OwsLi0vFJcLa2tb2xumds7TRUlkrIGjUQk2x5RTPCQNYCDYO1YMhJ4grW84dVEb90xqXgU3sIoZk5A+iH3OSWgV665N+4CScZuyo/tDF/gnzFzzbJVsabA88TOSRnlqLvmR7cX0SRgIVBBlOrYVgxOSiRwKlhW6iaKxYQOSZ91NA1JwJSTTiNk+NCPJIYBw9P5tzclgVKjwNOegMBAzWqT5X9aJwH/zEl5GCfAQqotWvMTgSHCkyZwj0tGQYw0IVRy/SWmAyIJBd1XSce3Z8POk+ZJxa5Wzm+q5dplXkQR7aMDdIRsdIpq6BrVUQNR9ICe0Ct6M+6NR+PZePm2Foz8Zhf9gfH+BdjtlNo=</latexit>

‣ However, we have sorting prior: 

Guadalupe Cañas-Herrera
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Maximum Entropy

Universiteit Leiden — Instituut-Lorentz �15

⌧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…

logPperturbativity = logBeta(a, a)� logPMax-Ent
<latexit sha1_base64="b3J3zCuMQGcoj72sknBP6OVEY3Q="></latexit><latexit sha1_base64="b3J3zCuMQGcoj72sknBP6OVEY3Q="></latexit><latexit sha1_base64="b3J3zCuMQGcoj72sknBP6OVEY3Q="></latexit><latexit sha1_base64="b3J3zCuMQGcoj72sknBP6OVEY3Q="></latexit>

Prior (2): EFT condition

1804.08143/Handley 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>

⇡pert, maxent(⌧i, uk, l) =
⇡0(⌧i, uk, l)⇡pert(|u|max, |s|max)

P (|u|max, |s|max | ⇡0)

<latexit sha1_base64="kacQG98GwwwYMZ64fwtAQRFdK5U="></latexit>

GOAL: actual Beta function sorting prior Beta function prior

Guadalupe Cañas-Herrera
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Maxima a posteriori
Training nodes

Guadalupe Cañas-Herrera
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Maxima a posteriori

ATTENTION! Number of training nodes is NOT equal to number of dips

Guadalupe Cañas-Herrera
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Maxima a posteriori

Guadalupe Cañas-Herrera
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Comparison with Planck 18

Guadalupe Cañas-Herrera
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‣ Multiple Field Inflation — non-gaussianities encoded in:

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

 

On being a scientist Universiteit Leiden

Bispectrum

Universiteit Leiden — Instituut-Lorentz �2442
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Bispectrum

J. Torrado

43
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Scale dependent bias

44

‣ The scale dependent bias will have a component based on the bispectrum

�b(z, k) =

"
b1�c +

@ logF (3)
?

@ log (�?)

#
2F (3)

? (z, k)

M?(z, k)

<latexit sha1_base64="yG+fepnVx8s78bArcZM5S2OXJhE="></latexit>

arXiv:1804.07295
Giovanni Cabass, Enrico Pajer, Fabian Schmidt

F (3)
? (z, k`) :=

1

4�2
?P�(k`)

Z
d3ksM(z, k1)M(z, k2)B�(k1, k2, k`)

<latexit sha1_base64="/nN6/TcBvry8hgnPaXKaQ0bVXmw="></latexit>

https://arxiv.org/search/astro-ph?searchtype=author&query=Cabass%2C+G
https://arxiv.org/search/astro-ph?searchtype=author&query=Pajer%2C+E
https://arxiv.org/search/astro-ph?searchtype=author&query=Schmidt%2C+F
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Fundamental concepts
‣ Introducing Friedmann equations: 

H
2 =

✓
1

a

da

dt

◆2

=
1

3
⇢� k

a2
<latexit sha1_base64="6twW6xspVIvapl/ARNZd79wlH/w=">AAACLXicbVBLSwMxGMzWd31VPXoJFqEeLLtV0IsgehFPClaFbluy6bfd0OyD5FuhLPub9Id4VRBEvfk3TB+CWuc0mZkPMuMlUmi07RerMDU9Mzs3v1BcXFpeWS2trV/rOFUc6jyWsbr1mAYpIqijQAm3iQIWehJuvN7pwL+5A6VFHF1hP4FmyLqR8AVnaKR26fysVTtyJfhYcX3FeObkGctHtMPyrIO5q0Q3wJ1B7juxZ8QgprsjoWdOWrW8XSrbVXsIOkmcMSmTMS7apUe3E/M0hAi5ZFo3HDvBZsYUCi4hL7qphoTxHutCw9CIhaCb2bBzTrf9WFEMgA7fP7MZC7Xuh57JhAwD/dcbiP95jRT9w2YmoiRFiLiJGM9PJcWYDqajHaGAo+wbwrgS5peUB8wsgGbgoqnv/C07Sa5rVceuOpf75eOT8RDzZJNskQpxyAE5JmfkgtQJJw/kmbyTD+veerJerbdRtGCNbzbIL1ifX1X7qVk=</latexit><latexit sha1_base64="6twW6xspVIvapl/ARNZd79wlH/w=">AAACLXicbVBLSwMxGMzWd31VPXoJFqEeLLtV0IsgehFPClaFbluy6bfd0OyD5FuhLPub9Id4VRBEvfk3TB+CWuc0mZkPMuMlUmi07RerMDU9Mzs3v1BcXFpeWS2trV/rOFUc6jyWsbr1mAYpIqijQAm3iQIWehJuvN7pwL+5A6VFHF1hP4FmyLqR8AVnaKR26fysVTtyJfhYcX3FeObkGctHtMPyrIO5q0Q3wJ1B7juxZ8QgprsjoWdOWrW8XSrbVXsIOkmcMSmTMS7apUe3E/M0hAi5ZFo3HDvBZsYUCi4hL7qphoTxHutCw9CIhaCb2bBzTrf9WFEMgA7fP7MZC7Xuh57JhAwD/dcbiP95jRT9w2YmoiRFiLiJGM9PJcWYDqajHaGAo+wbwrgS5peUB8wsgGbgoqnv/C07Sa5rVceuOpf75eOT8RDzZJNskQpxyAE5JmfkgtQJJw/kmbyTD+veerJerbdRtGCNbzbIL1ifX1X7qVk=</latexit><latexit sha1_base64="6twW6xspVIvapl/ARNZd79wlH/w=">AAACLXicbVBLSwMxGMzWd31VPXoJFqEeLLtV0IsgehFPClaFbluy6bfd0OyD5FuhLPub9Id4VRBEvfk3TB+CWuc0mZkPMuMlUmi07RerMDU9Mzs3v1BcXFpeWS2trV/rOFUc6jyWsbr1mAYpIqijQAm3iQIWehJuvN7pwL+5A6VFHF1hP4FmyLqR8AVnaKR26fysVTtyJfhYcX3FeObkGctHtMPyrIO5q0Q3wJ1B7juxZ8QgprsjoWdOWrW8XSrbVXsIOkmcMSmTMS7apUe3E/M0hAi5ZFo3HDvBZsYUCi4hL7qphoTxHutCw9CIhaCb2bBzTrf9WFEMgA7fP7MZC7Xuh57JhAwD/dcbiP95jRT9w2YmoiRFiLiJGM9PJcWYDqajHaGAo+wbwrgS5peUB8wsgGbgoqnv/C07Sa5rVceuOpf75eOT8RDzZJNskQpxyAE5JmfkgtQJJw/kmbyTD+veerJerbdRtGCNbzbIL1ifX1X7qVk=</latexit><latexit sha1_base64="6twW6xspVIvapl/ARNZd79wlH/w=">AAACLXicbVBLSwMxGMzWd31VPXoJFqEeLLtV0IsgehFPClaFbluy6bfd0OyD5FuhLPub9Id4VRBEvfk3TB+CWuc0mZkPMuMlUmi07RerMDU9Mzs3v1BcXFpeWS2trV/rOFUc6jyWsbr1mAYpIqijQAm3iQIWehJuvN7pwL+5A6VFHF1hP4FmyLqR8AVnaKR26fysVTtyJfhYcX3FeObkGctHtMPyrIO5q0Q3wJ1B7juxZ8QgprsjoWdOWrW8XSrbVXsIOkmcMSmTMS7apUe3E/M0hAi5ZFo3HDvBZsYUCi4hL7qphoTxHutCw9CIhaCb2bBzTrf9WFEMgA7fP7MZC7Xuh57JhAwD/dcbiP95jRT9w2YmoiRFiLiJGM9PJcWYDqajHaGAo+wbwrgS5peUB8wsgGbgoqnv/C07Sa5rVceuOpf75eOT8RDzZJNskQpxyAE5JmfkgtQJJw/kmbyTD+veerJerbdRtGCNbzbIL1ifX1X7qVk=</latexit>

1

a

d2a

dt2
= �1

6
(⇢+ 3p)

<latexit sha1_base64="7YocfKavC9mHtc21lFovliLj5IY=">AAACFXicbZBLS8NAFIUn9VXrK+rSzWARKmJJoqgboejGZQX7gCYtk8mkGTp5MDMRSsjv0D+jK1EXgmv/jdMHoq139c09Z+Ce4yaMCmkYX1phYXFpeaW4Wlpb39jc0rd3miJOOSYNHLOYt10kCKMRaUgqGWknnKDQZaTlDq5HeuuecEHj6E4OE+KEqB9Rn2Ik1aqnW7bPEc7MPEP5BL2uhfLMk10rvzz+Uc/yis2D+OgkOezpZaNqjAfOgzmFMphOvad/2F6M05BEEjMkRMc0EulkiEuKGclLdipIgvAA9UlHYYRCIpxsnC2HB37MoQwIHL9/ezMUCjEMXeUJkQzErDZa/qd1UulfOBmNklSSCCuL0vyUQRnDUUXQo5xgyYYKEOZUXQlxgFQRUhVZUvHN2bDz0LSqplE1b0/LtatpEUWwB/ZBBZjgHNTADaiDBsDgETyDN/CuPWhP2ov2OrEWtOmfXfBntM9vXj6e0A==</latexit><latexit sha1_base64="7YocfKavC9mHtc21lFovliLj5IY=">AAACFXicbZBLS8NAFIUn9VXrK+rSzWARKmJJoqgboejGZQX7gCYtk8mkGTp5MDMRSsjv0D+jK1EXgmv/jdMHoq139c09Z+Ce4yaMCmkYX1phYXFpeaW4Wlpb39jc0rd3miJOOSYNHLOYt10kCKMRaUgqGWknnKDQZaTlDq5HeuuecEHj6E4OE+KEqB9Rn2Ik1aqnW7bPEc7MPEP5BL2uhfLMk10rvzz+Uc/yis2D+OgkOezpZaNqjAfOgzmFMphOvad/2F6M05BEEjMkRMc0EulkiEuKGclLdipIgvAA9UlHYYRCIpxsnC2HB37MoQwIHL9/ezMUCjEMXeUJkQzErDZa/qd1UulfOBmNklSSCCuL0vyUQRnDUUXQo5xgyYYKEOZUXQlxgFQRUhVZUvHN2bDz0LSqplE1b0/LtatpEUWwB/ZBBZjgHNTADaiDBsDgETyDN/CuPWhP2ov2OrEWtOmfXfBntM9vXj6e0A==</latexit><latexit sha1_base64="7YocfKavC9mHtc21lFovliLj5IY=">AAACFXicbZBLS8NAFIUn9VXrK+rSzWARKmJJoqgboejGZQX7gCYtk8mkGTp5MDMRSsjv0D+jK1EXgmv/jdMHoq139c09Z+Ce4yaMCmkYX1phYXFpeaW4Wlpb39jc0rd3miJOOSYNHLOYt10kCKMRaUgqGWknnKDQZaTlDq5HeuuecEHj6E4OE+KEqB9Rn2Ik1aqnW7bPEc7MPEP5BL2uhfLMk10rvzz+Uc/yis2D+OgkOezpZaNqjAfOgzmFMphOvad/2F6M05BEEjMkRMc0EulkiEuKGclLdipIgvAA9UlHYYRCIpxsnC2HB37MoQwIHL9/ezMUCjEMXeUJkQzErDZa/qd1UulfOBmNklSSCCuL0vyUQRnDUUXQo5xgyYYKEOZUXQlxgFQRUhVZUvHN2bDz0LSqplE1b0/LtatpEUWwB/ZBBZjgHNTADaiDBsDgETyDN/CuPWhP2ov2OrEWtOmfXfBntM9vXj6e0A==</latexit><latexit sha1_base64="7YocfKavC9mHtc21lFovliLj5IY=">AAACFXicbZBLS8NAFIUn9VXrK+rSzWARKmJJoqgboejGZQX7gCYtk8mkGTp5MDMRSsjv0D+jK1EXgmv/jdMHoq139c09Z+Ce4yaMCmkYX1phYXFpeaW4Wlpb39jc0rd3miJOOSYNHLOYt10kCKMRaUgqGWknnKDQZaTlDq5HeuuecEHj6E4OE+KEqB9Rn2Ik1aqnW7bPEc7MPEP5BL2uhfLMk10rvzz+Uc/yis2D+OgkOezpZaNqjAfOgzmFMphOvad/2F6M05BEEjMkRMc0EulkiEuKGclLdipIgvAA9UlHYYRCIpxsnC2HB37MoQwIHL9/ezMUCjEMXeUJkQzErDZa/qd1UulfOBmNklSSCCuL0vyUQRnDUUXQo5xgyYYKEOZUXQlxgFQRUhVZUvHN2bDz0LSqplE1b0/LtatpEUWwB/ZBBZjgHNTADaiDBsDgETyDN/CuPWhP2ov2OrEWtOmfXfBntM9vXj6e0A==</latexit>

Acceleration equation

1st Friedmann equation

‣ And the equation of state of a fluid:

pressure

density
curvature

scale factor
Hubble parameter

w = 1/3
<latexit sha1_base64="us/dJu5LzgBp1zeBqmr6RYXAhWE=">AAAB6nicbZC9TsMwFIVvyl8pfwVGFosKiakkgAQLUgULY5HoD2qjynFvWqt2EtkOqIr6EjAhYONxeAHeBrdkgMKZPt9zLN1zg0RwbVz30yksLC4trxRXS2vrG5tb5e2dpo5TxbDBYhGrdkA1Ch5hw3AjsJ0opDIQ2ApGV1O/dY9K8zi6NeMEfUkHEQ85o8aO7sgDuSDe0QnplStu1Z2J/AUvhwrkqvfKH91+zFKJkWGCat3x3MT4GVWGM4GTUjfVmFA2ogPsWIyoRO1ns4Un5CCMFTFDJLP3z2xGpdZjGdiMpGao573p8D+vk5rw3M94lKQGI2Yj1gtTQUxMpr1JnytkRowtUKa43ZKwIVWUGXudkq3vzZf9C83jqudWvZvTSu0yP0QR9mAfDsGDM6jBNdShAQwkPMErvDnCeXSenZfvaMHJ/+zCLznvX/5GjDA=</latexit><latexit sha1_base64="us/dJu5LzgBp1zeBqmr6RYXAhWE=">AAAB6nicbZC9TsMwFIVvyl8pfwVGFosKiakkgAQLUgULY5HoD2qjynFvWqt2EtkOqIr6EjAhYONxeAHeBrdkgMKZPt9zLN1zg0RwbVz30yksLC4trxRXS2vrG5tb5e2dpo5TxbDBYhGrdkA1Ch5hw3AjsJ0opDIQ2ApGV1O/dY9K8zi6NeMEfUkHEQ85o8aO7sgDuSDe0QnplStu1Z2J/AUvhwrkqvfKH91+zFKJkWGCat3x3MT4GVWGM4GTUjfVmFA2ogPsWIyoRO1ns4Un5CCMFTFDJLP3z2xGpdZjGdiMpGao573p8D+vk5rw3M94lKQGI2Yj1gtTQUxMpr1JnytkRowtUKa43ZKwIVWUGXudkq3vzZf9C83jqudWvZvTSu0yP0QR9mAfDsGDM6jBNdShAQwkPMErvDnCeXSenZfvaMHJ/+zCLznvX/5GjDA=</latexit><latexit sha1_base64="us/dJu5LzgBp1zeBqmr6RYXAhWE=">AAAB6nicbZC9TsMwFIVvyl8pfwVGFosKiakkgAQLUgULY5HoD2qjynFvWqt2EtkOqIr6EjAhYONxeAHeBrdkgMKZPt9zLN1zg0RwbVz30yksLC4trxRXS2vrG5tb5e2dpo5TxbDBYhGrdkA1Ch5hw3AjsJ0opDIQ2ApGV1O/dY9K8zi6NeMEfUkHEQ85o8aO7sgDuSDe0QnplStu1Z2J/AUvhwrkqvfKH91+zFKJkWGCat3x3MT4GVWGM4GTUjfVmFA2ogPsWIyoRO1ns4Un5CCMFTFDJLP3z2xGpdZjGdiMpGao573p8D+vk5rw3M94lKQGI2Yj1gtTQUxMpr1JnytkRowtUKa43ZKwIVWUGXudkq3vzZf9C83jqudWvZvTSu0yP0QR9mAfDsGDM6jBNdShAQwkPMErvDnCeXSenZfvaMHJ/+zCLznvX/5GjDA=</latexit><latexit sha1_base64="us/dJu5LzgBp1zeBqmr6RYXAhWE=">AAAB6nicbZC9TsMwFIVvyl8pfwVGFosKiakkgAQLUgULY5HoD2qjynFvWqt2EtkOqIr6EjAhYONxeAHeBrdkgMKZPt9zLN1zg0RwbVz30yksLC4trxRXS2vrG5tb5e2dpo5TxbDBYhGrdkA1Ch5hw3AjsJ0opDIQ2ApGV1O/dY9K8zi6NeMEfUkHEQ85o8aO7sgDuSDe0QnplStu1Z2J/AUvhwrkqvfKH91+zFKJkWGCat3x3MT4GVWGM4GTUjfVmFA2ogPsWIyoRO1ns4Un5CCMFTFDJLP3z2xGpdZjGdiMpGao573p8D+vk5rw3M94lKQGI2Yj1gtTQUxMpr1JnytkRowtUKa43ZKwIVWUGXudkq3vzZf9C83jqudWvZvTSu0yP0QR9mAfDsGDM6jBNdShAQwkPMErvDnCeXSenZfvaMHJ/+zCLznvX/5GjDA=</latexit>

w = 0
<latexit sha1_base64="+4XyRxHQN0y4G/Um93qt0M2+CUQ=">AAAB53icbZDLSgNBEEVrfMb4irp00xgEV2FGBN0IQTcuI5gHJEPo6VSSNj0PumuUMOQbdCXqzv/xB/wbO3EWmnhXp+vehroVJEoact0vZ2l5ZXVtvbBR3Nza3tkt7e03TJxqgXURq1i3Am5QyQjrJElhK9HIw0BhMxhdT/3mA2oj4+iOxgn6IR9Esi8FJztqsEd2ydxuqexW3JnYIng5lCFXrVv67PRikYYYkVDcmLbnJuRnXJMUCifFTmow4WLEB9i2GPEQjZ/Ntp2w436sGQ2Rzd6/sxkPjRmHgc2EnIZm3psO//PaKfUv/ExGSUoYCRuxXj9VjGI2Lc16UqMgNbbAhZZ2SyaGXHNB9jRFW9+bL7sIjdOK51a827Ny9So/RAEO4QhOwINzqMIN1KAOAu7hGd7g3ZHOk/PivP5El5z8zwH8kfPxDcefi48=</latexit><latexit sha1_base64="+4XyRxHQN0y4G/Um93qt0M2+CUQ=">AAAB53icbZDLSgNBEEVrfMb4irp00xgEV2FGBN0IQTcuI5gHJEPo6VSSNj0PumuUMOQbdCXqzv/xB/wbO3EWmnhXp+vehroVJEoact0vZ2l5ZXVtvbBR3Nza3tkt7e03TJxqgXURq1i3Am5QyQjrJElhK9HIw0BhMxhdT/3mA2oj4+iOxgn6IR9Esi8FJztqsEd2ydxuqexW3JnYIng5lCFXrVv67PRikYYYkVDcmLbnJuRnXJMUCifFTmow4WLEB9i2GPEQjZ/Ntp2w436sGQ2Rzd6/sxkPjRmHgc2EnIZm3psO//PaKfUv/ExGSUoYCRuxXj9VjGI2Lc16UqMgNbbAhZZ2SyaGXHNB9jRFW9+bL7sIjdOK51a827Ny9So/RAEO4QhOwINzqMIN1KAOAu7hGd7g3ZHOk/PivP5El5z8zwH8kfPxDcefi48=</latexit><latexit sha1_base64="+4XyRxHQN0y4G/Um93qt0M2+CUQ=">AAAB53icbZDLSgNBEEVrfMb4irp00xgEV2FGBN0IQTcuI5gHJEPo6VSSNj0PumuUMOQbdCXqzv/xB/wbO3EWmnhXp+vehroVJEoact0vZ2l5ZXVtvbBR3Nza3tkt7e03TJxqgXURq1i3Am5QyQjrJElhK9HIw0BhMxhdT/3mA2oj4+iOxgn6IR9Esi8FJztqsEd2ydxuqexW3JnYIng5lCFXrVv67PRikYYYkVDcmLbnJuRnXJMUCifFTmow4WLEB9i2GPEQjZ/Ntp2w436sGQ2Rzd6/sxkPjRmHgc2EnIZm3psO//PaKfUv/ExGSUoYCRuxXj9VjGI2Lc16UqMgNbbAhZZ2SyaGXHNB9jRFW9+bL7sIjdOK51a827Ny9So/RAEO4QhOwINzqMIN1KAOAu7hGd7g3ZHOk/PivP5El5z8zwH8kfPxDcefi48=</latexit><latexit sha1_base64="+4XyRxHQN0y4G/Um93qt0M2+CUQ=">AAAB53icbZDLSgNBEEVrfMb4irp00xgEV2FGBN0IQTcuI5gHJEPo6VSSNj0PumuUMOQbdCXqzv/xB/wbO3EWmnhXp+vehroVJEoact0vZ2l5ZXVtvbBR3Nza3tkt7e03TJxqgXURq1i3Am5QyQjrJElhK9HIw0BhMxhdT/3mA2oj4+iOxgn6IR9Esi8FJztqsEd2ydxuqexW3JnYIng5lCFXrVv67PRikYYYkVDcmLbnJuRnXJMUCifFTmow4WLEB9i2GPEQjZ/Ntp2w436sGQ2Rzd6/sxkPjRmHgc2EnIZm3psO//PaKfUv/ExGSUoYCRuxXj9VjGI2Lc16UqMgNbbAhZZ2SyaGXHNB9jRFW9+bL7sIjdOK51a827Ny9So/RAEO4QhOwINzqMIN1KAOAu7hGd7g3ZHOk/PivP5El5z8zwH8kfPxDcefi48=</latexit>

d⇢

dt
+ 3H(⇢+ p) = 0

w =
p

⇢
<latexit sha1_base64="9096xhroPa2XM/kDph+mD4MtpDE=">AAACHHicbZBLS8NAFIUn9VXjq+rSzWARKkJJVFAXhaKbLivYBzSlTCaTZugkGWYmSgn5K/pndOVrJ/hvnKZdaOtdffeeMzDnuJxRqSzr2ygsLa+srhXXzY3Nre2d0u5eW8aJwKSFYxaLroskYTQiLUUVI10uCApdRjru6Gaid+6JkDSO7tSYk36IhhH1KUZKnwalK8cXCKeeI4I4Sz2VwRN41qhMVk38GNagBR3HhA+1qZNnae6Fg1LZqlr5wEWwZ1AGs2kOSm+OF+MkJJHCDEnZsy2u+ikSimJGMtNJJOEIj9CQ9DRGKCSyn+YRM3jkxwKqgMB8/+1NUSjlOHS1J0QqkPPa5Pif1kuUf9lPacQTRSKsLVrzEwZVDCdNQY8KghUba0BYUP1LiAOkO1C6T1PHt+fDLkL7tGpbVfv2vFy/nhVRBAfgEFSADS5AHTRAE7QABk/gBXyAT+PReDZejfeptWDM3uyDP2N8/QA3UJ96</latexit><latexit sha1_base64="9096xhroPa2XM/kDph+mD4MtpDE=">AAACHHicbZBLS8NAFIUn9VXjq+rSzWARKkJJVFAXhaKbLivYBzSlTCaTZugkGWYmSgn5K/pndOVrJ/hvnKZdaOtdffeeMzDnuJxRqSzr2ygsLa+srhXXzY3Nre2d0u5eW8aJwKSFYxaLroskYTQiLUUVI10uCApdRjru6Gaid+6JkDSO7tSYk36IhhH1KUZKnwalK8cXCKeeI4I4Sz2VwRN41qhMVk38GNagBR3HhA+1qZNnae6Fg1LZqlr5wEWwZ1AGs2kOSm+OF+MkJJHCDEnZsy2u+ikSimJGMtNJJOEIj9CQ9DRGKCSyn+YRM3jkxwKqgMB8/+1NUSjlOHS1J0QqkPPa5Pif1kuUf9lPacQTRSKsLVrzEwZVDCdNQY8KghUba0BYUP1LiAOkO1C6T1PHt+fDLkL7tGpbVfv2vFy/nhVRBAfgEFSADS5AHTRAE7QABk/gBXyAT+PReDZejfeptWDM3uyDP2N8/QA3UJ96</latexit><latexit sha1_base64="9096xhroPa2XM/kDph+mD4MtpDE=">AAACHHicbZBLS8NAFIUn9VXjq+rSzWARKkJJVFAXhaKbLivYBzSlTCaTZugkGWYmSgn5K/pndOVrJ/hvnKZdaOtdffeeMzDnuJxRqSzr2ygsLa+srhXXzY3Nre2d0u5eW8aJwKSFYxaLroskYTQiLUUVI10uCApdRjru6Gaid+6JkDSO7tSYk36IhhH1KUZKnwalK8cXCKeeI4I4Sz2VwRN41qhMVk38GNagBR3HhA+1qZNnae6Fg1LZqlr5wEWwZ1AGs2kOSm+OF+MkJJHCDEnZsy2u+ikSimJGMtNJJOEIj9CQ9DRGKCSyn+YRM3jkxwKqgMB8/+1NUSjlOHS1J0QqkPPa5Pif1kuUf9lPacQTRSKsLVrzEwZVDCdNQY8KghUba0BYUP1LiAOkO1C6T1PHt+fDLkL7tGpbVfv2vFy/nhVRBAfgEFSADS5AHTRAE7QABk/gBXyAT+PReDZejfeptWDM3uyDP2N8/QA3UJ96</latexit><latexit sha1_base64="9096xhroPa2XM/kDph+mD4MtpDE=">AAACHHicbZBLS8NAFIUn9VXjq+rSzWARKkJJVFAXhaKbLivYBzSlTCaTZugkGWYmSgn5K/pndOVrJ/hvnKZdaOtdffeeMzDnuJxRqSzr2ygsLa+srhXXzY3Nre2d0u5eW8aJwKSFYxaLroskYTQiLUUVI10uCApdRjru6Gaid+6JkDSO7tSYk36IhhH1KUZKnwalK8cXCKeeI4I4Sz2VwRN41qhMVk38GNagBR3HhA+1qZNnae6Fg1LZqlr5wEWwZ1AGs2kOSm+OF+MkJJHCDEnZsy2u+ikSimJGMtNJJOEIj9CQ9DRGKCSyn+YRM3jkxwKqgMB8/+1NUSjlOHS1J0QqkPPa5Pif1kuUf9lPacQTRSKsLVrzEwZVDCdNQY8KghUba0BYUP1LiAOkO1C6T1PHt+fDLkL7tGpbVfv2vFy/nhVRBAfgEFSADS5AHTRAE7QABk/gBXyAT+PReDZejfeptWDM3uyDP2N8/QA3UJ96</latexit>

d⇢

dt
+ 3H⇢(1 + w) = 0

<latexit sha1_base64="FrbTF1CEhG+vVSW3gnBCzN9SplA=">AAACBXicbVDLSsNAFJ34rPUVdelmaBEqhZKooBuh6KbLCvYBTSiTyaQdOsmEmYlSQtb6M7oSdecP+AP+jZOahbae1bn3nAv3HC9mVCrL+jKWlldW19ZLG+XNre2dXXNvvyt5IjDpYM646HtIEkYj0lFUMdKPBUGhx0jPm1zneu+OCEl5dKumMXFDNIpoQDFSejU0K04gEE59R4x5lvoqg3V42sqnml2/P4aX0BqaVathzQAXiV2QKijQHpqfjs9xEpJIYYakHNhWrNwUCUUxI1nZSSSJEZ6gERloGqGQSDedZcngUcAFVGMCZ/Nvb4pCKaehpz0hUmM5r+XL/7RBooILN6VRnCgSYW3RWpAwqDjMK4E+FQQrNtUEYUH1lxCPka5F6eLKOr49H3aRdE8attWwb86qzauiiBI4BBVQAzY4B03QAm3QARg8gmfwBt6NB+PJeDFef6xLRnFzAP7A+PgG2cWWuQ==</latexit><latexit sha1_base64="FrbTF1CEhG+vVSW3gnBCzN9SplA=">AAACBXicbVDLSsNAFJ34rPUVdelmaBEqhZKooBuh6KbLCvYBTSiTyaQdOsmEmYlSQtb6M7oSdecP+AP+jZOahbae1bn3nAv3HC9mVCrL+jKWlldW19ZLG+XNre2dXXNvvyt5IjDpYM646HtIEkYj0lFUMdKPBUGhx0jPm1zneu+OCEl5dKumMXFDNIpoQDFSejU0K04gEE59R4x5lvoqg3V42sqnml2/P4aX0BqaVathzQAXiV2QKijQHpqfjs9xEpJIYYakHNhWrNwUCUUxI1nZSSSJEZ6gERloGqGQSDedZcngUcAFVGMCZ/Nvb4pCKaehpz0hUmM5r+XL/7RBooILN6VRnCgSYW3RWpAwqDjMK4E+FQQrNtUEYUH1lxCPka5F6eLKOr49H3aRdE8attWwb86qzauiiBI4BBVQAzY4B03QAm3QARg8gmfwBt6NB+PJeDFef6xLRnFzAP7A+PgG2cWWuQ==</latexit><latexit sha1_base64="FrbTF1CEhG+vVSW3gnBCzN9SplA=">AAACBXicbVDLSsNAFJ34rPUVdelmaBEqhZKooBuh6KbLCvYBTSiTyaQdOsmEmYlSQtb6M7oSdecP+AP+jZOahbae1bn3nAv3HC9mVCrL+jKWlldW19ZLG+XNre2dXXNvvyt5IjDpYM646HtIEkYj0lFUMdKPBUGhx0jPm1zneu+OCEl5dKumMXFDNIpoQDFSejU0K04gEE59R4x5lvoqg3V42sqnml2/P4aX0BqaVathzQAXiV2QKijQHpqfjs9xEpJIYYakHNhWrNwUCUUxI1nZSSSJEZ6gERloGqGQSDedZcngUcAFVGMCZ/Nvb4pCKaehpz0hUmM5r+XL/7RBooILN6VRnCgSYW3RWpAwqDjMK4E+FQQrNtUEYUH1lxCPka5F6eLKOr49H3aRdE8attWwb86qzauiiBI4BBVQAzY4B03QAm3QARg8gmfwBt6NB+PJeDFef6xLRnFzAP7A+PgG2cWWuQ==</latexit><latexit sha1_base64="FrbTF1CEhG+vVSW3gnBCzN9SplA=">AAACBXicbVDLSsNAFJ34rPUVdelmaBEqhZKooBuh6KbLCvYBTSiTyaQdOsmEmYlSQtb6M7oSdecP+AP+jZOahbae1bn3nAv3HC9mVCrL+jKWlldW19ZLG+XNre2dXXNvvyt5IjDpYM646HtIEkYj0lFUMdKPBUGhx0jPm1zneu+OCEl5dKumMXFDNIpoQDFSejU0K04gEE59R4x5lvoqg3V42sqnml2/P4aX0BqaVathzQAXiV2QKijQHpqfjs9xEpJIYYakHNhWrNwUCUUxI1nZSSSJEZ6gERloGqGQSDedZcngUcAFVGMCZ/Nvb4pCKaehpz0hUmM5r+XL/7RBooILN6VRnCgSYW3RWpAwqDjMK4E+FQQrNtUEYUH1lxCPka5F6eLKOr49H3aRdE8attWwb86qzauiiBI4BBVQAzY4B03QAm3QARg8gmfwBt6NB+PJeDFef6xLRnFzAP7A+PgG2cWWuQ==</latexit>

Radiation Matter
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On being a scientist Universiteit LeidenUniversiteit Leiden — Instituut-Lorentz

Fundamental concepts
‣ For convenience, to talk about the history of the 

universe we use conformal time 

/ (aH)�1
<latexit sha1_base64="LI75lQ7s8GlPqZo5vIN8p6oLMsQ=">AAACAXicbVDLSsNAFJ3UV62vqEtBgkWoC0sigi6LbrqsYB/QxDKZ3rRDJ8kwMxFKyEp/Rlei7vwFf8C/cRqz0NazOnPPmcs9x+eMSmXbX0ZpaXllda28XtnY3NreMXf3OjJOBIE2iVksej6WwGgEbUUVgx4XgEOfQdefXM/07j0ISePoVk05eCEeRTSgBCs9GpiHbr4jFTDMUpeLmKvYquHmyV166mTZwKzadTuHtUicglRRgdbA/HSHMUlCiBRhWMq+Y3PlpVgoShhkFTeRwDGZ4BH0NY1wCNJL8xsy6ziIhaXGYOXv394Uh1JOQ197QqzGcl6bDf/T+okKLr2URjxREBFt0VqQMEunnNVhDakAothUE0wE1VdaZIwFJkqXVtHxnfmwi6RzVnfsunNzXm1cFUWU0QE6QjXkoAvUQE3UQm1E0CN6Rm/o3XgwnowX4/XHWjKKP/voD4yPb5mDluA=</latexit><latexit sha1_base64="LI75lQ7s8GlPqZo5vIN8p6oLMsQ=">AAACAXicbVDLSsNAFJ3UV62vqEtBgkWoC0sigi6LbrqsYB/QxDKZ3rRDJ8kwMxFKyEp/Rlei7vwFf8C/cRqz0NazOnPPmcs9x+eMSmXbX0ZpaXllda28XtnY3NreMXf3OjJOBIE2iVksej6WwGgEbUUVgx4XgEOfQdefXM/07j0ISePoVk05eCEeRTSgBCs9GpiHbr4jFTDMUpeLmKvYquHmyV166mTZwKzadTuHtUicglRRgdbA/HSHMUlCiBRhWMq+Y3PlpVgoShhkFTeRwDGZ4BH0NY1wCNJL8xsy6ziIhaXGYOXv394Uh1JOQ197QqzGcl6bDf/T+okKLr2URjxREBFt0VqQMEunnNVhDakAothUE0wE1VdaZIwFJkqXVtHxnfmwi6RzVnfsunNzXm1cFUWU0QE6QjXkoAvUQE3UQm1E0CN6Rm/o3XgwnowX4/XHWjKKP/voD4yPb5mDluA=</latexit><latexit sha1_base64="LI75lQ7s8GlPqZo5vIN8p6oLMsQ=">AAACAXicbVDLSsNAFJ3UV62vqEtBgkWoC0sigi6LbrqsYB/QxDKZ3rRDJ8kwMxFKyEp/Rlei7vwFf8C/cRqz0NazOnPPmcs9x+eMSmXbX0ZpaXllda28XtnY3NreMXf3OjJOBIE2iVksej6WwGgEbUUVgx4XgEOfQdefXM/07j0ISePoVk05eCEeRTSgBCs9GpiHbr4jFTDMUpeLmKvYquHmyV166mTZwKzadTuHtUicglRRgdbA/HSHMUlCiBRhWMq+Y3PlpVgoShhkFTeRwDGZ4BH0NY1wCNJL8xsy6ziIhaXGYOXv394Uh1JOQ197QqzGcl6bDf/T+okKLr2URjxREBFt0VqQMEunnNVhDakAothUE0wE1VdaZIwFJkqXVtHxnfmwi6RzVnfsunNzXm1cFUWU0QE6QjXkoAvUQE3UQm1E0CN6Rm/o3XgwnowX4/XHWjKKP/voD4yPb5mDluA=</latexit><latexit sha1_base64="LI75lQ7s8GlPqZo5vIN8p6oLMsQ=">AAACAXicbVDLSsNAFJ3UV62vqEtBgkWoC0sigi6LbrqsYB/QxDKZ3rRDJ8kwMxFKyEp/Rlei7vwFf8C/cRqz0NazOnPPmcs9x+eMSmXbX0ZpaXllda28XtnY3NreMXf3OjJOBIE2iVksej6WwGgEbUUVgx4XgEOfQdefXM/07j0ISePoVk05eCEeRTSgBCs9GpiHbr4jFTDMUpeLmKvYquHmyV166mTZwKzadTuHtUicglRRgdbA/HSHMUlCiBRhWMq+Y3PlpVgoShhkFTeRwDGZ4BH0NY1wCNJL8xsy6ziIhaXGYOXv394Uh1JOQ197QqzGcl6bDf/T+okKLr2URjxREBFt0VqQMEunnNVhDakAothUE0wE1VdaZIwFJkqXVtHxnfmwi6RzVnfsunNzXm1cFUWU0QE6QjXkoAvUQE3UQm1E0CN6Rm/o3XgwnowX4/XHWjKKP/voD4yPb5mDluA=</latexit>

comoving Hubble radius / a
1
2 (1 + 3w)

<latexit sha1_base64="ztgt3x6wliciQsP8LuQcI1tZTJM=">AAACC3icbVDLSsNAFJ34rPUVdelmsAgVoSRV0GXRjcsK9gFNLJPpTTt08mBmopSQT9Cf0ZWoO3f+gH/jNGahrWd15p4zl3uOF3MmlWV9GQuLS8srq6W18vrG5ta2ubPbllEiKLRoxCPR9YgEzkJoKaY4dGMBJPA4dLzx5VTv3IGQLApv1CQGNyDDkPmMEqVHfbPq5DtSAYMsdWIRxSrC5NbxBaGpnaX1rGofn9wfZX2zYtWsHHie2AWpoALNvvnpDCKaBBAqyomUPduKlZsSoRjlkJWdREJM6JgMoadpSAKQbppfk+FDPxJYjQDn79/elARSTgJPewKiRnJWmw7/03qJ8s/dlIVxoiCk2qI1P+FY550WgwdMAFV8ogmhgukrMR0RXYPS9ZV1fHs27Dxp12u2VbOvTyuNi6KIEtpHB6iKbHSGGugKNVELUfSIntEbejcejCfjxXj9sS4YxZ899AfGxzcfh5r3</latexit><latexit sha1_base64="ztgt3x6wliciQsP8LuQcI1tZTJM=">AAACC3icbVDLSsNAFJ34rPUVdelmsAgVoSRV0GXRjcsK9gFNLJPpTTt08mBmopSQT9Cf0ZWoO3f+gH/jNGahrWd15p4zl3uOF3MmlWV9GQuLS8srq6W18vrG5ta2ubPbllEiKLRoxCPR9YgEzkJoKaY4dGMBJPA4dLzx5VTv3IGQLApv1CQGNyDDkPmMEqVHfbPq5DtSAYMsdWIRxSrC5NbxBaGpnaX1rGofn9wfZX2zYtWsHHie2AWpoALNvvnpDCKaBBAqyomUPduKlZsSoRjlkJWdREJM6JgMoadpSAKQbppfk+FDPxJYjQDn79/elARSTgJPewKiRnJWmw7/03qJ8s/dlIVxoiCk2qI1P+FY550WgwdMAFV8ogmhgukrMR0RXYPS9ZV1fHs27Dxp12u2VbOvTyuNi6KIEtpHB6iKbHSGGugKNVELUfSIntEbejcejCfjxXj9sS4YxZ899AfGxzcfh5r3</latexit><latexit sha1_base64="ztgt3x6wliciQsP8LuQcI1tZTJM=">AAACC3icbVDLSsNAFJ34rPUVdelmsAgVoSRV0GXRjcsK9gFNLJPpTTt08mBmopSQT9Cf0ZWoO3f+gH/jNGahrWd15p4zl3uOF3MmlWV9GQuLS8srq6W18vrG5ta2ubPbllEiKLRoxCPR9YgEzkJoKaY4dGMBJPA4dLzx5VTv3IGQLApv1CQGNyDDkPmMEqVHfbPq5DtSAYMsdWIRxSrC5NbxBaGpnaX1rGofn9wfZX2zYtWsHHie2AWpoALNvvnpDCKaBBAqyomUPduKlZsSoRjlkJWdREJM6JgMoadpSAKQbppfk+FDPxJYjQDn79/elARSTgJPewKiRnJWmw7/03qJ8s/dlIVxoiCk2qI1P+FY550WgwdMAFV8ogmhgukrMR0RXYPS9ZV1fHs27Dxp12u2VbOvTyuNi6KIEtpHB6iKbHSGGugKNVELUfSIntEbejcejCfjxXj9sS4YxZ899AfGxzcfh5r3</latexit><latexit sha1_base64="ztgt3x6wliciQsP8LuQcI1tZTJM=">AAACC3icbVDLSsNAFJ34rPUVdelmsAgVoSRV0GXRjcsK9gFNLJPpTTt08mBmopSQT9Cf0ZWoO3f+gH/jNGahrWd15p4zl3uOF3MmlWV9GQuLS8srq6W18vrG5ta2ubPbllEiKLRoxCPR9YgEzkJoKaY4dGMBJPA4dLzx5VTv3IGQLApv1CQGNyDDkPmMEqVHfbPq5DtSAYMsdWIRxSrC5NbxBaGpnaX1rGofn9wfZX2zYtWsHHie2AWpoALNvvnpDCKaBBAqyomUPduKlZsSoRjlkJWdREJM6JgMoadpSAKQbppfk+FDPxJYjQDn79/elARSTgJPewKiRnJWmw7/03qJ8s/dlIVxoiCk2qI1P+FY550WgwdMAFV8ogmhgukrMR0RXYPS9ZV1fHs27Dxp12u2VbOvTyuNi6KIEtpHB6iKbHSGGugKNVELUfSIntEbejcejCfjxXj9sS4YxZ899AfGxzcfh5r3</latexit>

always grows during radiation and matter domination !
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On being a scientist Universiteit LeidenUniversiteit Leiden — Instituut-Lorentz

Big Bang main problems 
Horizon Problem

Reconstruction using WMAP + Planck/CosmoStat47Guadalupe Cañas-Herrera 47



On being a scientist Universiteit LeidenUniversiteit Leiden — Instituut-Lorentz

Big Bang main problems 
Flatness Problem

‣ Manipulating Friedmann Equation +  

‣ This expression diverges in Radiation and Matter 
domination epochs

‣ Ω = 1 is an unstable fixed point (need to fine tune)

⌦(a) =
⇢

⇢crit
<latexit sha1_base64="Y4UE6wfbEJR1Uaa3WVFkaYK1eVI=">AAACFnicbVDLSsNAFJ34rPUVdelmsAh1UxIVdCMU3bizgn1AE8JketMMnTyYmQgl5D/0Z3QlKrhw69+YxCy09SyGM/ecO8w5bsyZVIbxpS0sLi2vrNbW6usbm1vb+s5uT0aJoNClEY/EwCUSOAuhq5jiMIgFkMDl0HcnV4XevwchWRTeqWkMdkDGIfMYJSofOfqJVb6RujyBLLVuAhiTJjnCF9jyBKGpJfwoK08npYKpLMvqjt4wWkYJPE/MijRQhY6jf1ijiCYBhIpyIuXQNGJlp0QoRjlkdSuREBM6IWMY5jQkAUg7LT+W4UMvElj5gMv7b29KAimngZt7AqJ8OasVw/+0YaK8cztlYZwoCGluyTUv4VhFuOgIj5gAqvg0J6QIzSimPsnrUHmTRXxzNuw86R23TKNl3p422pdVETW0jw5QE5noDLXRNeqgLqLoET2jN/SuPWhP2ov2+mNd0KqdPfQH2uc3Wb2gCg==</latexit><latexit sha1_base64="Y4UE6wfbEJR1Uaa3WVFkaYK1eVI=">AAACFnicbVDLSsNAFJ34rPUVdelmsAh1UxIVdCMU3bizgn1AE8JketMMnTyYmQgl5D/0Z3QlKrhw69+YxCy09SyGM/ecO8w5bsyZVIbxpS0sLi2vrNbW6usbm1vb+s5uT0aJoNClEY/EwCUSOAuhq5jiMIgFkMDl0HcnV4XevwchWRTeqWkMdkDGIfMYJSofOfqJVb6RujyBLLVuAhiTJjnCF9jyBKGpJfwoK08npYKpLMvqjt4wWkYJPE/MijRQhY6jf1ijiCYBhIpyIuXQNGJlp0QoRjlkdSuREBM6IWMY5jQkAUg7LT+W4UMvElj5gMv7b29KAimngZt7AqJ8OasVw/+0YaK8cztlYZwoCGluyTUv4VhFuOgIj5gAqvg0J6QIzSimPsnrUHmTRXxzNuw86R23TKNl3p422pdVETW0jw5QE5noDLXRNeqgLqLoET2jN/SuPWhP2ov2+mNd0KqdPfQH2uc3Wb2gCg==</latexit><latexit sha1_base64="Y4UE6wfbEJR1Uaa3WVFkaYK1eVI=">AAACFnicbVDLSsNAFJ34rPUVdelmsAh1UxIVdCMU3bizgn1AE8JketMMnTyYmQgl5D/0Z3QlKrhw69+YxCy09SyGM/ecO8w5bsyZVIbxpS0sLi2vrNbW6usbm1vb+s5uT0aJoNClEY/EwCUSOAuhq5jiMIgFkMDl0HcnV4XevwchWRTeqWkMdkDGIfMYJSofOfqJVb6RujyBLLVuAhiTJjnCF9jyBKGpJfwoK08npYKpLMvqjt4wWkYJPE/MijRQhY6jf1ijiCYBhIpyIuXQNGJlp0QoRjlkdSuREBM6IWMY5jQkAUg7LT+W4UMvElj5gMv7b29KAimngZt7AqJ8OasVw/+0YaK8cztlYZwoCGluyTUv4VhFuOgIj5gAqvg0J6QIzSimPsnrUHmTRXxzNuw86R23TKNl3p422pdVETW0jw5QE5noDLXRNeqgLqLoET2jN/SuPWhP2ov2+mNd0KqdPfQH2uc3Wb2gCg==</latexit><latexit sha1_base64="Y4UE6wfbEJR1Uaa3WVFkaYK1eVI=">AAACFnicbVDLSsNAFJ34rPUVdelmsAh1UxIVdCMU3bizgn1AE8JketMMnTyYmQgl5D/0Z3QlKrhw69+YxCy09SyGM/ecO8w5bsyZVIbxpS0sLi2vrNbW6usbm1vb+s5uT0aJoNClEY/EwCUSOAuhq5jiMIgFkMDl0HcnV4XevwchWRTeqWkMdkDGIfMYJSofOfqJVb6RujyBLLVuAhiTJjnCF9jyBKGpJfwoK08npYKpLMvqjt4wWkYJPE/MijRQhY6jf1ijiCYBhIpyIuXQNGJlp0QoRjlkdSuREBM6IWMY5jQkAUg7LT+W4UMvElj5gMv7b29KAimngZt7AqJ8OasVw/+0YaK8cztlYZwoCGluyTUv4VhFuOgIj5gAqvg0J6QIzSimPsnrUHmTRXxzNuw86R23TKNl3p422pdVETW0jw5QE5noDLXRNeqgLqLoET2jN/SuPWhP2ov2+mNd0KqdPfQH2uc3Wb2gCg==</latexit>

48Guadalupe Cañas-Herrera 48



On being a scientist Universiteit LeidenUniversiteit Leiden — Instituut-Lorentz

SOLUTION: Horizon Problem

TASI Lectures on Inflation 2009 + modifications/Daniel Baumann + GCH 

CMB smooth patch

Start

End

Now

49Guadalupe Cañas-Herrera 49



On being a scientist Universiteit LeidenUniversiteit Leiden — Instituut-Lorentz

SOLUTION: Flatness Problem

‣ If comoving horizon decreases, 

‣ The flatness case becomes a solution!

|⌦(a)� 1| = 1

(aH)2
! 0

⌦(a) ⇡ 1
<latexit sha1_base64="uo72/Kz6pMZYJV/fKBWLdKVW3iE="></latexit><latexit sha1_base64="uo72/Kz6pMZYJV/fKBWLdKVW3iE="></latexit><latexit sha1_base64="uo72/Kz6pMZYJV/fKBWLdKVW3iE="></latexit>
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On being a scientist Universiteit LeidenUniversiteit Leiden — Instituut-Lorentz

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
<latexit sha1_base64="TQKpaHNsqR1BBZvH8iQJLHVIcjA="></latexit><latexit sha1_base64="TQKpaHNsqR1BBZvH8iQJLHVIcjA="></latexit><latexit sha1_base64="TQKpaHNsqR1BBZvH8iQJLHVIcjA="></latexit><latexit sha1_base64="TQKpaHNsqR1BBZvH8iQJLHVIcjA="></latexit>
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✏2 :=
✏̇

H✏
< 1

<latexit sha1_base64="NYORSf0jzuZy4m2dyeoPQ5d76Bs=">AAACEnicbZDLSsNAGIUn9VbrLerSTbAIrmpSCl5QKLrpsoK9QBPKZPqnHTq5MDMRSshb6MvoStRdX8C3cVKjaOu/+uacM8P8x40YFdI0P7TC0vLK6lpxvbSxubW9o+/utUUYcwItErKQd10sgNEAWpJKBt2IA/ZdBh13fJP5nXvggobBnZxE4Ph4GFCPEiyV1NdPbIgEZQqrF1e2xzFJ7EEok285TZPGD19apb5eNivmbIxFsHIoo3yafX2q3iOxD4EkDAvRs8xIOgnmkhIGacmOBUSYjPEQegoD7INwktliqXHkhdyQIzBm59/ZBPtCTHxXZXwsR2Ley8T/vF4svTMnoUEUSwiIiijPi5khQyPrxxhQDkSyiQJMOFW/NMgIq16kajFb35pfdhHa1YpVq5zf1sr167yIIjpAh+gYWegU1VEDNVELEfSIntEbetcetCftRXv9iha0/M4++jPa9BNIs55u</latexit>

✏1 := � Ḣ

H2
< 1

<latexit sha1_base64="FRxoDl6D4V2mJpcWn22vKm0O+MY=">AAACBnicbZDLSgMxGIUzXmu9VV26CRbBjWWmFLygUHTTZQV7gc5YMuk/bWjmQpIRyjB7fRldibrzAXwB38ZMnYW2/qsv/zkJOceNOJPKNL+MhcWl5ZXVwlpxfWNza7u0s9uWYSwotGjIQ9F1iQTOAmgppjh0IwHEdzl03PF1pnfuQUgWBrdqEoHjk2HAPEaJ0qt+qWxDJBnXaJ1fHtueIDSxB6FKGmmaNO6q6YVV1C6zYk4Hz4OVQxnl0+yXPvUTNPYhUJQTKXuWGSknIUIxyiEt2rGEiNAxGUJPY0B8kE4yDZPiQy8UWI0AT8+/vQnxpZz4rvb4RI3krJYt/9N6sfJOnYQFUawgoNqiNS/mWIU46wQPmACq+EQDoYLpX2I6IroKpZvL4luzYeehXa1YtcrZTa1cv8qLKKB9dICOkIVOUB01UBO1EEWP6Bm9oXfjwXgyXozXH+uCkd/ZQ3/G+PgGTVaYTg==</latexit>



On being a scientist Universiteit LeidenUniversiteit Leiden — Instituut-Lorentz

APS/

TASI Lectures on Inflation 2009/Daniel Baumann 

From inflation to the CMB
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First slow-roll parameter

Second slow-roll parameter
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H2
< 1

<latexit sha1_base64="FRxoDl6D4V2mJpcWn22vKm0O+MY=">AAACBnicbZDLSgMxGIUzXmu9VV26CRbBjWWmFLygUHTTZQV7gc5YMuk/bWjmQpIRyjB7fRldibrzAXwB38ZMnYW2/qsv/zkJOceNOJPKNL+MhcWl5ZXVwlpxfWNza7u0s9uWYSwotGjIQ9F1iQTOAmgppjh0IwHEdzl03PF1pnfuQUgWBrdqEoHjk2HAPEaJ0qt+qWxDJBnXaJ1fHtueIDSxB6FKGmmaNO6q6YVV1C6zYk4Hz4OVQxnl0+yXPvUTNPYhUJQTKXuWGSknIUIxyiEt2rGEiNAxGUJPY0B8kE4yDZPiQy8UWI0AT8+/vQnxpZz4rvb4RI3krJYt/9N6sfJOnYQFUawgoNqiNS/mWIU46wQPmACq+EQDoYLpX2I6IroKpZvL4luzYeehXa1YtcrZTa1cv8qLKKB9dICOkIVOUB01UBO1EEWP6Bm9oXfjwXgyXozXH+uCkd/ZQ3/G+PgGTVaYTg==</latexit>

Slow-roll canonical single-field inflation 

Accelerated expansion
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There is only 1 degree of 
freedom driving inflation

Dynamics defined in terms of 
a potential

Background and perturbations 
have same origin✏2 :=
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Standard cosmological model: ΛCDM
‣ Primordial fluctuations are Gaussian 

compatible with a near scale-invariant primordial power spectrum 

The simplest inflationary model (canonical slow-roll single field inflation) 

agrees by construction with this type of spectrum 

P = As
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Single Field Inflation

TASI Lectures on Inflation 2009/Daniel Baumann 

‣ From the energy-
momentum tensor

‣ Dynamics of the scalar 
field

‣ Slow-roll conditions

d�
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Quantum fluctuations

APS/
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About the importance of EFT conditions: PBHs
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About the importance of EFT conditions: PBHs
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(In preparation) Hidde Jense + GCH

About the importance of EFT conditions: PBHs
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Quantum fluctuations
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‣ Single field inflation action:

‣ Perturbations of the homogeneous background

‣ Action for the comoving curvature perturbation  

�� = 0 �gij(t,x) = a2 [(1� 2R(t,x))�ij + hij(t,x)] @ihij = 0
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‣ Correlation function:

‣ Primordial power spectrum:

‣ Relation with slow-roll parameters 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How to characterise perturbations? 
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<latexit sha1_base64="nEpuaLfriN8DQDe1J99u0BPO9bQ=">AAACJXicbZBLSwMxFIUzPmt9VV26CRahuigzRbAbodRNl1XsAzrtkEnvtKGZB0lGKMP8Hv0x6kp8rPwrpg9EW+/qu/ecQM5xI86kMs1PY2V1bX1jM7OV3d7Z3dvPHRw2ZRgLCg0a8lC0XSKBswAaiikO7UgA8V0OLXd0PdFb9yAkC4M7NY6g65NBwDxGidInJ1e1faKGlPCknjo/fJsWRmdX2PYEoYmVJmU7Yr1SOttrvZJzniY2RJLxMEidXN4smtPBy2DNIY/mU3dyT3Y/pLEPgaKcSNmxzEh1EyIUoxzSrB1LiAgdkQF0NAbEB9lNpllTfOqFAqsh4On+25sQX8qx72rPJIdc1CbH/7ROrLxyN2FBFCsIqLZozYs5ViGeVIb7TABVfKyBUMH0LzEdEl2F0sVmdXxrMewyNEtFyyxaNxf5SnVeRAYdoxNUQBa6RBVUQ3XUQBQ9ohf0jj6MB+PZeDXeZtYVY/7mCP0Z4+sb002l/w==</latexit><latexit sha1_base64="nEpuaLfriN8DQDe1J99u0BPO9bQ=">AAACJXicbZBLSwMxFIUzPmt9VV26CRahuigzRbAbodRNl1XsAzrtkEnvtKGZB0lGKMP8Hv0x6kp8rPwrpg9EW+/qu/ecQM5xI86kMs1PY2V1bX1jM7OV3d7Z3dvPHRw2ZRgLCg0a8lC0XSKBswAaiikO7UgA8V0OLXd0PdFb9yAkC4M7NY6g65NBwDxGidInJ1e1faKGlPCknjo/fJsWRmdX2PYEoYmVJmU7Yr1SOttrvZJzniY2RJLxMEidXN4smtPBy2DNIY/mU3dyT3Y/pLEPgaKcSNmxzEh1EyIUoxzSrB1LiAgdkQF0NAbEB9lNpllTfOqFAqsh4On+25sQX8qx72rPJIdc1CbH/7ROrLxyN2FBFCsIqLZozYs5ViGeVIb7TABVfKyBUMH0LzEdEl2F0sVmdXxrMewyNEtFyyxaNxf5SnVeRAYdoxNUQBa6RBVUQ3XUQBQ9ohf0jj6MB+PZeDXeZtYVY/7mCP0Z4+sb002l/w==</latexit><latexit sha1_base64="nEpuaLfriN8DQDe1J99u0BPO9bQ=">AAACJXicbZBLSwMxFIUzPmt9VV26CRahuigzRbAbodRNl1XsAzrtkEnvtKGZB0lGKMP8Hv0x6kp8rPwrpg9EW+/qu/ecQM5xI86kMs1PY2V1bX1jM7OV3d7Z3dvPHRw2ZRgLCg0a8lC0XSKBswAaiikO7UgA8V0OLXd0PdFb9yAkC4M7NY6g65NBwDxGidInJ1e1faKGlPCknjo/fJsWRmdX2PYEoYmVJmU7Yr1SOttrvZJzniY2RJLxMEidXN4smtPBy2DNIY/mU3dyT3Y/pLEPgaKcSNmxzEh1EyIUoxzSrB1LiAgdkQF0NAbEB9lNpllTfOqFAqsh4On+25sQX8qx72rPJIdc1CbH/7ROrLxyN2FBFCsIqLZozYs5ViGeVIb7TABVfKyBUMH0LzEdEl2F0sVmdXxrMewyNEtFyyxaNxf5SnVeRAYdoxNUQBa6RBVUQ3XUQBQ9ohf0jj6MB+PZeDXeZtYVY/7mCP0Z4+sb002l/w==</latexit><latexit sha1_base64="igNIIXj664y3Gae0TWz7jfUX+FE=">AAAB03icbVBNT8JAFHzFL6yoePaykZh4Iq0XPZp48YiJBRJoyHZ5hQ27bbP7akIa7saLMf4t/4D/xgU5KDineTNzeDNJoaSlIPjyaju7e/sH9UP/qOEfn5w2G12bl0ZgJHKVm37CLSqZYUSSFPYLg1wnCnvJ7H7p957RWJlnTzQvMNZ8kslUCk5O6oyaraAdrMC2SbgmLVhj1PwcjnNRasxIKG7tIAwKiituSAqFC39YWiy4mPEJDhzNuEYbV6s3F+wyzQ2jKbLV/TtbcW3tXCcuozlN7aa3FP/zBiWlt3Els6IkzISLOC8tFaOcLduysTQoSM0d4cJI9yUTU264ILeJ79qHm123Sfe6HQbt8DGAOpzDBVxBCDdwBw/QgQgEjOEVPrzEe/Heflaqeeu5zuAPvPdvUZuH0w==</latexit><latexit sha1_base64="l1ykbkb1l8iQf15DStS+JtVhIFQ=">AAACGnicbZBLS8NAFIVvfNb6im7dDIqgLkrSjd0Iopsuq9gqNG2YjDd26OTBzEQoIb9Hf4y6Eh//xklbRK139d17zuKeE6SCK+04n9bc/MLi0nJlpbq6tr6xaW+tdVSSSYZtlohE3gRUoeAxtjXXAm9SiTQKBF4Hw/NSv75HqXgSX+lRir2I3sU85Ixqc/LtMy+iesCoyFuF/82XxcHw8IR4oaQsd4u84aW8Xy8me7Nf94+K3MNUcZHEhW/vOTVnPGQW3CnswXRavv3k3SYsizDWTFCluq6T6l5OpeZMYFH1MoUpZUN6h12DMY1Q9fJx1oLsh4kkeoBkvP/05jRSahQFxlPmUH+18vif1s102OjlPE4zjTEzFqOFmSA6IWVl5JZLZFqMDFAmufmSsAE1VWhTbNXEd/+GnYVOveY6NffCgQrswC4cgAvHcApNaEEbGDzCC7zDh/VgPVuvk6LmrGlj2/BrrLcvt0Wkbw==</latexit><latexit sha1_base64="l1ykbkb1l8iQf15DStS+JtVhIFQ=">AAACGnicbZBLS8NAFIVvfNb6im7dDIqgLkrSjd0Iopsuq9gqNG2YjDd26OTBzEQoIb9Hf4y6Eh//xklbRK139d17zuKeE6SCK+04n9bc/MLi0nJlpbq6tr6xaW+tdVSSSYZtlohE3gRUoeAxtjXXAm9SiTQKBF4Hw/NSv75HqXgSX+lRir2I3sU85Ixqc/LtMy+iesCoyFuF/82XxcHw8IR4oaQsd4u84aW8Xy8me7Nf94+K3MNUcZHEhW/vOTVnPGQW3CnswXRavv3k3SYsizDWTFCluq6T6l5OpeZMYFH1MoUpZUN6h12DMY1Q9fJx1oLsh4kkeoBkvP/05jRSahQFxlPmUH+18vif1s102OjlPE4zjTEzFqOFmSA6IWVl5JZLZFqMDFAmufmSsAE1VWhTbNXEd/+GnYVOveY6NffCgQrswC4cgAvHcApNaEEbGDzCC7zDh/VgPVuvk6LmrGlj2/BrrLcvt0Wkbw==</latexit><latexit sha1_base64="CD6yP7JiGsEjbD+N7YaAU9qEuek=">AAACJXicbZBLTwIxFIU7+EJ8oS7dNBITdEFm2MjGhOCGJRp5JAxMOuUONHQeaTsmZDK/R3+MujI+Vv4VyyNGwbv67j2nSc9xI86kMs1PI7O2vrG5ld3O7ezu7R/kD49aMowFhSYNeSg6LpHAWQBNxRSHTiSA+C6Htju+nurtexCShcGdmkTQ88kwYB6jROmTk6/ZPlEjSnjSSJ0fvk2L4/MrbHuC0MRKk4odsX45ne/1ftm5SBMbIsl4GKROvmCWzNngVbAWUECLaTj5J3sQ0tiHQFFOpOxaZqR6CRGKUQ5pzo4lRISOyRC6GgPig+wls6wpPvNCgdUI8Gz/7U2IL+XEd7VnmkMua9Pjf1o3Vl6ll7AgihUEVFu05sUcqxBPK8MDJoAqPtFAqGD6l5iOiK5C6WJzOr61HHYVWuWSZZasG7NQrS2KyKITdIqKyEKXqIrqqIGaiKJH9ILe0YfxYDwbr8bb3JoxFm+O0Z8xvr4B0g2l+w==</latexit><latexit sha1_base64="nEpuaLfriN8DQDe1J99u0BPO9bQ=">AAACJXicbZBLSwMxFIUzPmt9VV26CRahuigzRbAbodRNl1XsAzrtkEnvtKGZB0lGKMP8Hv0x6kp8rPwrpg9EW+/qu/ecQM5xI86kMs1PY2V1bX1jM7OV3d7Z3dvPHRw2ZRgLCg0a8lC0XSKBswAaiikO7UgA8V0OLXd0PdFb9yAkC4M7NY6g65NBwDxGidInJ1e1faKGlPCknjo/fJsWRmdX2PYEoYmVJmU7Yr1SOttrvZJzniY2RJLxMEidXN4smtPBy2DNIY/mU3dyT3Y/pLEPgaKcSNmxzEh1EyIUoxzSrB1LiAgdkQF0NAbEB9lNpllTfOqFAqsh4On+25sQX8qx72rPJIdc1CbH/7ROrLxyN2FBFCsIqLZozYs5ViGeVIb7TABVfKyBUMH0LzEdEl2F0sVmdXxrMewyNEtFyyxaNxf5SnVeRAYdoxNUQBa6RBVUQ3XUQBQ9ohf0jj6MB+PZeDXeZtYVY/7mCP0Z4+sb002l/w==</latexit><latexit sha1_base64="nEpuaLfriN8DQDe1J99u0BPO9bQ=">AAACJXicbZBLSwMxFIUzPmt9VV26CRahuigzRbAbodRNl1XsAzrtkEnvtKGZB0lGKMP8Hv0x6kp8rPwrpg9EW+/qu/ecQM5xI86kMs1PY2V1bX1jM7OV3d7Z3dvPHRw2ZRgLCg0a8lC0XSKBswAaiikO7UgA8V0OLXd0PdFb9yAkC4M7NY6g65NBwDxGidInJ1e1faKGlPCknjo/fJsWRmdX2PYEoYmVJmU7Yr1SOttrvZJzniY2RJLxMEidXN4smtPBy2DNIY/mU3dyT3Y/pLEPgaKcSNmxzEh1EyIUoxzSrB1LiAgdkQF0NAbEB9lNpllTfOqFAqsh4On+25sQX8qx72rPJIdc1CbH/7ROrLxyN2FBFCsIqLZozYs5ViGeVIb7TABVfKyBUMH0LzEdEl2F0sVmdXxrMewyNEtFyyxaNxf5SnVeRAYdoxNUQBa6RBVUQ3XUQBQ9ohf0jj6MB+PZeDXeZtYVY/7mCP0Z4+sb002l/w==</latexit><latexit sha1_base64="nEpuaLfriN8DQDe1J99u0BPO9bQ=">AAACJXicbZBLSwMxFIUzPmt9VV26CRahuigzRbAbodRNl1XsAzrtkEnvtKGZB0lGKMP8Hv0x6kp8rPwrpg9EW+/qu/ecQM5xI86kMs1PY2V1bX1jM7OV3d7Z3dvPHRw2ZRgLCg0a8lC0XSKBswAaiikO7UgA8V0OLXd0PdFb9yAkC4M7NY6g65NBwDxGidInJ1e1faKGlPCknjo/fJsWRmdX2PYEoYmVJmU7Yr1SOttrvZJzniY2RJLxMEidXN4smtPBy2DNIY/mU3dyT3Y/pLEPgaKcSNmxzEh1EyIUoxzSrB1LiAgdkQF0NAbEB9lNpllTfOqFAqsh4On+25sQX8qx72rPJIdc1CbH/7ROrLxyN2FBFCsIqLZozYs5ViGeVIb7TABVfKyBUMH0LzEdEl2F0sVmdXxrMewyNEtFyyxaNxf5SnVeRAYdoxNUQBa6RBVUQ3XUQBQ9ohf0jj6MB+PZeDXeZtYVY/7mCP0Z4+sb002l/w==</latexit><latexit sha1_base64="nEpuaLfriN8DQDe1J99u0BPO9bQ=">AAACJXicbZBLSwMxFIUzPmt9VV26CRahuigzRbAbodRNl1XsAzrtkEnvtKGZB0lGKMP8Hv0x6kp8rPwrpg9EW+/qu/ecQM5xI86kMs1PY2V1bX1jM7OV3d7Z3dvPHRw2ZRgLCg0a8lC0XSKBswAaiikO7UgA8V0OLXd0PdFb9yAkC4M7NY6g65NBwDxGidInJ1e1faKGlPCknjo/fJsWRmdX2PYEoYmVJmU7Yr1SOttrvZJzniY2RJLxMEidXN4smtPBy2DNIY/mU3dyT3Y/pLEPgaKcSNmxzEh1EyIUoxzSrB1LiAgdkQF0NAbEB9lNpllTfOqFAqsh4On+25sQX8qx72rPJIdc1CbH/7ROrLxyN2FBFCsIqLZozYs5ViGeVIb7TABVfKyBUMH0LzEdEl2F0sVmdXxrMewyNEtFyyxaNxf5SnVeRAYdoxNUQBa6RBVUQ3XUQBQ9ohf0jj6MB+PZeDXeZtYVY/7mCP0Z4+sb002l/w==</latexit><latexit sha1_base64="nEpuaLfriN8DQDe1J99u0BPO9bQ=">AAACJXicbZBLSwMxFIUzPmt9VV26CRahuigzRbAbodRNl1XsAzrtkEnvtKGZB0lGKMP8Hv0x6kp8rPwrpg9EW+/qu/ecQM5xI86kMs1PY2V1bX1jM7OV3d7Z3dvPHRw2ZRgLCg0a8lC0XSKBswAaiikO7UgA8V0OLXd0PdFb9yAkC4M7NY6g65NBwDxGidInJ1e1faKGlPCknjo/fJsWRmdX2PYEoYmVJmU7Yr1SOttrvZJzniY2RJLxMEidXN4smtPBy2DNIY/mU3dyT3Y/pLEPgaKcSNmxzEh1EyIUoxzSrB1LiAgdkQF0NAbEB9lNpllTfOqFAqsh4On+25sQX8qx72rPJIdc1CbH/7ROrLxyN2FBFCsIqLZozYs5ViGeVIb7TABVfKyBUMH0LzEdEl2F0sVmdXxrMewyNEtFyyxaNxf5SnVeRAYdoxNUQBa6RBVUQ3XUQBQ9ohf0jj6MB+PZeDXeZtYVY/7mCP0Z4+sb002l/w==</latexit><latexit sha1_base64="nEpuaLfriN8DQDe1J99u0BPO9bQ=">AAACJXicbZBLSwMxFIUzPmt9VV26CRahuigzRbAbodRNl1XsAzrtkEnvtKGZB0lGKMP8Hv0x6kp8rPwrpg9EW+/qu/ecQM5xI86kMs1PY2V1bX1jM7OV3d7Z3dvPHRw2ZRgLCg0a8lC0XSKBswAaiikO7UgA8V0OLXd0PdFb9yAkC4M7NY6g65NBwDxGidInJ1e1faKGlPCknjo/fJsWRmdX2PYEoYmVJmU7Yr1SOttrvZJzniY2RJLxMEidXN4smtPBy2DNIY/mU3dyT3Y/pLEPgaKcSNmxzEh1EyIUoxzSrB1LiAgdkQF0NAbEB9lNpllTfOqFAqsh4On+25sQX8qx72rPJIdc1CbH/7ROrLxyN2FBFCsIqLZozYs5ViGeVIb7TABVfKyBUMH0LzEdEl2F0sVmdXxrMewyNEtFyyxaNxf5SnVeRAYdoxNUQBa6RBVUQ3XUQBQ9ohf0jj6MB+PZeDXeZtYVY/7mCP0Z4+sb002l/w==</latexit>



‣ EFT of inflationary perturbations

‣ Speed of sound in associated a turn in the field trajectory 

‣ From where is coming the EFT action?

‣ The Goldstone boson and the comoving curvature perturbation:
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<latexit sha1_base64="YJo4YX66jAmQWAS++ku5Jh6vt0I=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIQd0V3bisYh8wHUomzbShmWRIMkIZ+hluXCji1q9x59+YaWehrQcCh3PuJeeeMOFMG9f9dkpr6xubW+Xtys7u3v5B9fCoo2WqCG0TyaXqhVhTzgRtG2Y47SWK4jjktBtObnO/+0SVZlI8mmlCgxiPBIsYwcZKfj/GZkwwzx5mg2rNrbtzoFXiFaQGBVqD6ld/KEkaU2EIx1r7npuYIMPKMMLprNJPNU0wmeAR9S0VOKY6yOaRZ+jMKkMUSWWfMGiu/t7IcKz1NA7tZB5RL3u5+J/npya6CjImktRQQRYfRSlHRqL8fjRkihLDp5ZgopjNisgYK0yMbaliS/CWT14lnYu616hf3zdqzZuijjKcwCmcgweX0IQ7aEEbCEh4hld4c4zz4rw7H4vRklPsHMMfOJ8/jgORdA==</latexit>

F

<latexit sha1_base64="VjfPUcWAXyj3o37J+uu1EuimpYw=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxIQd0VBXFZwT5gOpRMmmlDM8mQZIQy9DPcuFDErV/jzr8x085CWw8EDufcS849YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRR8tUEdomkkvVC7GmnAnaNsxw2ksUxXHIaTec3OZ+94kqzaR4NNOEBjEeCRYxgo2V/H6MzZhgnt3NBtWaW3fnQKvEK0gNCrQG1a/+UJI0psIQjrX2PTcxQYaVYYTTWaWfappgMsEj6lsqcEx1kM0jz9CZVYYokso+YdBc/b2R4VjraRzayTyiXvZy8T/PT010FWRMJKmhgiw+ilKOjET5/WjIFCWGTy3BRDGbFZExVpgY21LFluAtn7xKOhd1r1G/fmjUmjdFHWU4gVM4Bw8uoQn30II2EJDwDK/w5hjnxXl3PhajJafYOYY/cD5/AHvHkWg=</latexit>

V (R,F)

<latexit sha1_base64="7VvQ1Q6pSXHQv5CYfOXrwOEVXpQ=">AAACBHicbVDLSgMxFL1TX7W+Rl12EyxCBSkzUlB3RUFcVrEPaIeSSTNtaOZBkhHK0IUbf8WNC0Xc+hHu/Bsz7SDaeiBwcs693HuPG3EmlWV9Gbml5ZXVtfx6YWNza3vH3N1ryjAWhDZIyEPRdrGknAW0oZjitB0Jin2X05Y7ukz91j0VkoXBnRpH1PHxIGAeI1hpqWcWm+Wuj9WQYJ7cTo7Rz+dqctQzS1bFmgItEjsjJchQ75mf3X5IYp8GinAsZce2IuUkWChGOJ0UurGkESYjPKAdTQPsU+kk0yMm6FArfeSFQr9Aoan6uyPBvpRj39WV6Y5y3kvF/7xOrLwzJ2FBFCsakNkgL+ZIhShNBPWZoETxsSaYCKZ3RWSIBSZK51bQIdjzJy+S5knFrlbOb6ql2kUWRx6KcABlsOEUanANdWgAgQd4ghd4NR6NZ+PNeJ+V5oysZx/+wPj4BvI1l6w=</latexit>
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<latexit sha1_base64="T4ZsxmTFp7aIvm6EsKBnc0jNRIY="></latexit>


