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NEURAL NETWORKS. 
Introduction
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Neural networks are a powerful tool for pattern 
recognition, predictive modeling, classification, 
parameter estimation...

In CMB, few applications have been proposed: 

Auld et al. 2007, 2008 for cosmological parameters estimation

Casaponsa et al. 2011, 2013 Novaes et al. 2015 for primordial non-
Gaussianity analyses.

Norgaard-Nielsen 2008, 2012 for CMB foreground removal

jueves, 18 de octubre de 18



Biuse Casaponsa, CMB radioforegrounds for B-mode studies, 
San Cristóbal de la Laguna, 15-19 October 20184

In a one hidden layer network,
 choosing a tanh activation function, the 
values on the hidden nodes will be:

and in the output layer with a linear 
activation function, the output values are:

hj = tanh
�X
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Then we have the ouputs as a function of 
the inputs and the weights
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General form
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To obtain the network parameters (          ): Training procedure

We need a training set:  A set of known inputs 
and outputs (called targets) (x,t) . yk
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~w, ~✓
<latexit sha1_base64="vQXKpMpbtxEHV5N7ZHEqluMA54Y=">AAAB+XicbVDLTsJAFJ3iC/GFmrhx0wgmLgxp2eiS6MYlJoIktCHT4RYmTB+ZucWQ2o/RlVF3/oY/4N841C4UPJt77j1nMvceLxZcoWV9GaWV1bX1jfJmZWt7Z3evun/QVVEiGXRYJCLZ86gCwUPoIEcBvVgCDTwB997keq7fT0EqHoV3OIvBDego5D5nFPVoUD2qO1Ng6UN2nlcHx4A0qw+qNath5TCXiV2QGinQHlQ/nWHEkgBCZIIq1betGN2USuRMQFZxEgUxZRM6gr6mIQ1AuWm+f2ae+pE09c9m3v/2pjRQahZ42hNQHKtFbT78T+sn6F+6KQ/jBCFk2qI1PxEmRuY8BnPIJTAUM00ok1xvabIxlZShDquiz7cXj10m3WbDthr2bbPWuiqCKJNjckLOiE0uSIvckDbpEEYeyTN5I+9GajwZL8brj7VkFG8OyR8YH9+xDZOb</latexit><latexit sha1_base64="vQXKpMpbtxEHV5N7ZHEqluMA54Y=">AAAB+XicbVDLTsJAFJ3iC/GFmrhx0wgmLgxp2eiS6MYlJoIktCHT4RYmTB+ZucWQ2o/RlVF3/oY/4N841C4UPJt77j1nMvceLxZcoWV9GaWV1bX1jfJmZWt7Z3evun/QVVEiGXRYJCLZ86gCwUPoIEcBvVgCDTwB997keq7fT0EqHoV3OIvBDego5D5nFPVoUD2qO1Ng6UN2nlcHx4A0qw+qNath5TCXiV2QGinQHlQ/nWHEkgBCZIIq1betGN2USuRMQFZxEgUxZRM6gr6mIQ1AuWm+f2ae+pE09c9m3v/2pjRQahZ42hNQHKtFbT78T+sn6F+6KQ/jBCFk2qI1PxEmRuY8BnPIJTAUM00ok1xvabIxlZShDquiz7cXj10m3WbDthr2bbPWuiqCKJNjckLOiE0uSIvckDbpEEYeyTN5I+9GajwZL8brj7VkFG8OyR8YH9+xDZOb</latexit><latexit sha1_base64="vQXKpMpbtxEHV5N7ZHEqluMA54Y=">AAAB+XicbVDLTsJAFJ3iC/GFmrhx0wgmLgxp2eiS6MYlJoIktCHT4RYmTB+ZucWQ2o/RlVF3/oY/4N841C4UPJt77j1nMvceLxZcoWV9GaWV1bX1jfJmZWt7Z3evun/QVVEiGXRYJCLZ86gCwUPoIEcBvVgCDTwB997keq7fT0EqHoV3OIvBDego5D5nFPVoUD2qO1Ng6UN2nlcHx4A0qw+qNath5TCXiV2QGinQHlQ/nWHEkgBCZIIq1betGN2USuRMQFZxEgUxZRM6gr6mIQ1AuWm+f2ae+pE09c9m3v/2pjRQahZ42hNQHKtFbT78T+sn6F+6KQ/jBCFk2qI1PxEmRuY8BnPIJTAUM00ok1xvabIxlZShDquiz7cXj10m3WbDthr2bbPWuiqCKJNjckLOiE0uSIvckDbpEEYeyTN5I+9GajwZL8brj7VkFG8OyR8YH9+xDZOb</latexit><latexit sha1_base64="vQXKpMpbtxEHV5N7ZHEqluMA54Y=">AAAB+XicbVDLTsJAFJ3iC/GFmrhx0wgmLgxp2eiS6MYlJoIktCHT4RYmTB+ZucWQ2o/RlVF3/oY/4N841C4UPJt77j1nMvceLxZcoWV9GaWV1bX1jfJmZWt7Z3evun/QVVEiGXRYJCLZ86gCwUPoIEcBvVgCDTwB997keq7fT0EqHoV3OIvBDego5D5nFPVoUD2qO1Ng6UN2nlcHx4A0qw+qNath5TCXiV2QGinQHlQ/nWHEkgBCZIIq1betGN2USuRMQFZxEgUxZRM6gr6mIQ1AuWm+f2ae+pE09c9m3v/2pjRQahZ42hNQHKtFbT78T+sn6F+6KQ/jBCFk2qI1PxEmRuY8BnPIJTAUM00ok1xvabIxlZShDquiz7cXj10m3WbDthr2bbPWuiqCKJNjckLOiE0uSIvckDbpEEYeyTN5I+9GajwZL8brj7VkFG8OyR8YH9+xDZOb</latexit>

NEURAL NETWORKS. 
Introduction

E =
X

n

X

k

(tnk � ynk )
2

K ⇥N
<latexit sha1_base64="afXhdOXTTDWv8wSz5vX6aoXpeSI="></latexit><latexit sha1_base64="afXhdOXTTDWv8wSz5vX6aoXpeSI="></latexit><latexit sha1_base64="afXhdOXTTDWv8wSz5vX6aoXpeSI="></latexit><latexit sha1_base64="afXhdOXTTDWv8wSz5vX6aoXpeSI="></latexit>

minimize loss function:

Once we have x,t for the training set,
then we basically do a  is a 
multidimensional fit
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NEURAL NETWORKS.  
Parametric component separation

POLARIZATION:

Si
<latexit sha1_base64="2qq5u7O3pgTzWU9fLXmcU3VyjHk=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG1wS3bjEaIEEGjIdbumE6U9mpiak4RV0ZdSdD+QL+DYO2IWCZ/XNPWeSe66fCq60bX9ZpY3Nre2d8m5lb//g8Kh6fNJVSSYZuiwRiez7VKHgMbqaa4H9VCKNfIE9f3qz8HuPKBVP4gc9S9GL6CTmAWdUm5Fbvx/x+qhasxv2UmQdnAJqUKgzqn4OxwnLIow1E1SpgWOn2sup1JwJnFeGmcKUsimd4MBgTCNUXr5cdk4ugkQSHSJZvn9ncxopNYt8k4moDtWqtxj+5w0yHVx5OY/TTGPMTMR4QSaITsiiMxlziUyLmQHKJDdbEhZSSZk2l6mY+s5q2XXoNhuO3XDumrX2dXGIMpzBOVyCAy1owy10wAUGHJ7hDd6t0HqyXqzXn2jJKv6cwh9ZH9/PlYui</latexit><latexit sha1_base64="2qq5u7O3pgTzWU9fLXmcU3VyjHk=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG1wS3bjEaIEEGjIdbumE6U9mpiak4RV0ZdSdD+QL+DYO2IWCZ/XNPWeSe66fCq60bX9ZpY3Nre2d8m5lb//g8Kh6fNJVSSYZuiwRiez7VKHgMbqaa4H9VCKNfIE9f3qz8HuPKBVP4gc9S9GL6CTmAWdUm5Fbvx/x+qhasxv2UmQdnAJqUKgzqn4OxwnLIow1E1SpgWOn2sup1JwJnFeGmcKUsimd4MBgTCNUXr5cdk4ugkQSHSJZvn9ncxopNYt8k4moDtWqtxj+5w0yHVx5OY/TTGPMTMR4QSaITsiiMxlziUyLmQHKJDdbEhZSSZk2l6mY+s5q2XXoNhuO3XDumrX2dXGIMpzBOVyCAy1owy10wAUGHJ7hDd6t0HqyXqzXn2jJKv6cwh9ZH9/PlYui</latexit><latexit sha1_base64="2qq5u7O3pgTzWU9fLXmcU3VyjHk=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG1wS3bjEaIEEGjIdbumE6U9mpiak4RV0ZdSdD+QL+DYO2IWCZ/XNPWeSe66fCq60bX9ZpY3Nre2d8m5lb//g8Kh6fNJVSSYZuiwRiez7VKHgMbqaa4H9VCKNfIE9f3qz8HuPKBVP4gc9S9GL6CTmAWdUm5Fbvx/x+qhasxv2UmQdnAJqUKgzqn4OxwnLIow1E1SpgWOn2sup1JwJnFeGmcKUsimd4MBgTCNUXr5cdk4ugkQSHSJZvn9ncxopNYt8k4moDtWqtxj+5w0yHVx5OY/TTGPMTMR4QSaITsiiMxlziUyLmQHKJDdbEhZSSZk2l6mY+s5q2XXoNhuO3XDumrX2dXGIMpzBOVyCAy1owy10wAUGHJ7hDd6t0HqyXqzXn2jJKv6cwh9ZH9/PlYui</latexit><latexit sha1_base64="2qq5u7O3pgTzWU9fLXmcU3VyjHk=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG1wS3bjEaIEEGjIdbumE6U9mpiak4RV0ZdSdD+QL+DYO2IWCZ/XNPWeSe66fCq60bX9ZpY3Nre2d8m5lb//g8Kh6fNJVSSYZuiwRiez7VKHgMbqaa4H9VCKNfIE9f3qz8HuPKBVP4gc9S9GL6CTmAWdUm5Fbvx/x+qhasxv2UmQdnAJqUKgzqn4OxwnLIow1E1SpgWOn2sup1JwJnFeGmcKUsimd4MBgTCNUXr5cdk4ugkQSHSJZvn9ncxopNYt8k4moDtWqtxj+5w0yHVx5OY/TTGPMTMR4QSaITsiiMxlziUyLmQHKJDdbEhZSSZk2l6mY+s5q2XXoNhuO3XDumrX2dXGIMpzBOVyCAy1owy10wAUGHJ7hDd6t0HqyXqzXn2jJKv6cwh9ZH9/PlYui</latexit>

AQ
cmb, A

U
cmb, A

Q
s , A

U
s ,�s, A

Q
d , A

U
d ,�d, Td

<latexit sha1_base64="NgP9JHj9or0e8bgV743aGLdncSM=">AAACJnicbZDLTgIxFIY7XhFvqEs3jUDigpAZNrpE2biEhFvCZdLpHKChc0nbMSGTeR99F6Mro+x8FMsIiYL/pt85/zlJ/+OEnEllmnNja3tnd28/c5A9PDo+Oc2dnbdlEAkKLRrwQHQdIoEzH1qKKQ7dUADxHA4dZ1pb+J1HEJIFflPNQhh4ZOyzEaNE6ZadqxXu7Jh6TjJslFbU0iTTWmruO6CILXXlDuNGkr6rrltq2m7BzuXNspkKb4K1hDxaqm7nXvpuQCMPfEU5kbJnmaEaxEQoRjkk2X4kISR0SsbQ0+gTD+QgTsMmuDgKBFYTwGn9ezYmnpQznQAXPaImct1bNP/zepEa3Q5i5oeRAp/qEe2NIo5VgBc3wy4TQBWfaSBUMP1LTCdEEKr0ZbM6vrUedhPalbJllq1GJV+9Xx4igy7RFbpGFrpBVfSA6qiFKHpGb+gTzY0n49V4Nz5+RreM5c4F+iPj6xvEJ6QA</latexit><latexit sha1_base64="NgP9JHj9or0e8bgV743aGLdncSM=">AAACJnicbZDLTgIxFIY7XhFvqEs3jUDigpAZNrpE2biEhFvCZdLpHKChc0nbMSGTeR99F6Mro+x8FMsIiYL/pt85/zlJ/+OEnEllmnNja3tnd28/c5A9PDo+Oc2dnbdlEAkKLRrwQHQdIoEzH1qKKQ7dUADxHA4dZ1pb+J1HEJIFflPNQhh4ZOyzEaNE6ZadqxXu7Jh6TjJslFbU0iTTWmruO6CILXXlDuNGkr6rrltq2m7BzuXNspkKb4K1hDxaqm7nXvpuQCMPfEU5kbJnmaEaxEQoRjkk2X4kISR0SsbQ0+gTD+QgTsMmuDgKBFYTwGn9ezYmnpQznQAXPaImct1bNP/zepEa3Q5i5oeRAp/qEe2NIo5VgBc3wy4TQBWfaSBUMP1LTCdEEKr0ZbM6vrUedhPalbJllq1GJV+9Xx4igy7RFbpGFrpBVfSA6qiFKHpGb+gTzY0n49V4Nz5+RreM5c4F+iPj6xvEJ6QA</latexit><latexit sha1_base64="NgP9JHj9or0e8bgV743aGLdncSM=">AAACJnicbZDLTgIxFIY7XhFvqEs3jUDigpAZNrpE2biEhFvCZdLpHKChc0nbMSGTeR99F6Mro+x8FMsIiYL/pt85/zlJ/+OEnEllmnNja3tnd28/c5A9PDo+Oc2dnbdlEAkKLRrwQHQdIoEzH1qKKQ7dUADxHA4dZ1pb+J1HEJIFflPNQhh4ZOyzEaNE6ZadqxXu7Jh6TjJslFbU0iTTWmruO6CILXXlDuNGkr6rrltq2m7BzuXNspkKb4K1hDxaqm7nXvpuQCMPfEU5kbJnmaEaxEQoRjkk2X4kISR0SsbQ0+gTD+QgTsMmuDgKBFYTwGn9ezYmnpQznQAXPaImct1bNP/zepEa3Q5i5oeRAp/qEe2NIo5VgBc3wy4TQBWfaSBUMP1LTCdEEKr0ZbM6vrUedhPalbJllq1GJV+9Xx4igy7RFbpGFrpBVfSA6qiFKHpGb+gTzY0n49V4Nz5+RreM5c4F+iPj6xvEJ6QA</latexit><latexit sha1_base64="NgP9JHj9or0e8bgV743aGLdncSM=">AAACJnicbZDLTgIxFIY7XhFvqEs3jUDigpAZNrpE2biEhFvCZdLpHKChc0nbMSGTeR99F6Mro+x8FMsIiYL/pt85/zlJ/+OEnEllmnNja3tnd28/c5A9PDo+Oc2dnbdlEAkKLRrwQHQdIoEzH1qKKQ7dUADxHA4dZ1pb+J1HEJIFflPNQhh4ZOyzEaNE6ZadqxXu7Jh6TjJslFbU0iTTWmruO6CILXXlDuNGkr6rrltq2m7BzuXNspkKb4K1hDxaqm7nXvpuQCMPfEU5kbJnmaEaxEQoRjkk2X4kISR0SsbQ0+gTD+QgTsMmuDgKBFYTwGn9ezYmnpQznQAXPaImct1bNP/zepEa3Q5i5oeRAp/qEe2NIo5VgBc3wy4TQBWfaSBUMP1LTCdEEKr0ZbM6vrUedhPalbJllq1GJV+9Xx4igy7RFbpGFrpBVfSA6qiFKHpGb+gTzY0n49V4Nz5+RreM5c4F+iPj6xvEJ6QA</latexit>

What we have What we want

Q and U values in  (            )  at each 
frequency for Q and U.  

µKRJ
<latexit sha1_base64="znC4CFxWwL8WF8XxNHeWXsIWCGY=">AAAB7XicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG10S3RjdoBEhoQ2ZDheYMO00M1MT0vAYujLqzpfxBXwbB+xCwbP65p4zyT03TATXxnW/nMLK6tr6RnGztLW9s7tX3j940DJVDFtMCqk6IdUoeIwtw43ATqKQRqHAdji+nPntR1Say/jeTBIMIjqM+YAzauzIr/pRSm562d31tNorV9yaOxdZBi+HCuRq9sqffl+yNMLYMEG17npuYoKMKsOZwGnJTzUmlI3pELsWYxqhDrL5zlNyMpCKmBGS+ft3NqOR1pMotJmImpFe9GbD/7xuagbnQcbjJDUYMxux3iAVxEgyq076XCEzYmKBMsXtloSNqKLM2AOVbH1vsewyPNRrnlvzbuuVxkV+iCIcwTGcggdn0IAraEILGCTwDG/w7kjnyXlxXn+iBSf/cwh/5Hx8A6Ezjmk=</latexit><latexit sha1_base64="znC4CFxWwL8WF8XxNHeWXsIWCGY=">AAAB7XicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG10S3RjdoBEhoQ2ZDheYMO00M1MT0vAYujLqzpfxBXwbB+xCwbP65p4zyT03TATXxnW/nMLK6tr6RnGztLW9s7tX3j940DJVDFtMCqk6IdUoeIwtw43ATqKQRqHAdji+nPntR1Say/jeTBIMIjqM+YAzauzIr/pRSm562d31tNorV9yaOxdZBi+HCuRq9sqffl+yNMLYMEG17npuYoKMKsOZwGnJTzUmlI3pELsWYxqhDrL5zlNyMpCKmBGS+ft3NqOR1pMotJmImpFe9GbD/7xuagbnQcbjJDUYMxux3iAVxEgyq076XCEzYmKBMsXtloSNqKLM2AOVbH1vsewyPNRrnlvzbuuVxkV+iCIcwTGcggdn0IAraEILGCTwDG/w7kjnyXlxXn+iBSf/cwh/5Hx8A6Ezjmk=</latexit><latexit sha1_base64="znC4CFxWwL8WF8XxNHeWXsIWCGY=">AAAB7XicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG10S3RjdoBEhoQ2ZDheYMO00M1MT0vAYujLqzpfxBXwbB+xCwbP65p4zyT03TATXxnW/nMLK6tr6RnGztLW9s7tX3j940DJVDFtMCqk6IdUoeIwtw43ATqKQRqHAdji+nPntR1Say/jeTBIMIjqM+YAzauzIr/pRSm562d31tNorV9yaOxdZBi+HCuRq9sqffl+yNMLYMEG17npuYoKMKsOZwGnJTzUmlI3pELsWYxqhDrL5zlNyMpCKmBGS+ft3NqOR1pMotJmImpFe9GbD/7xuagbnQcbjJDUYMxux3iAVxEgyq076XCEzYmKBMsXtloSNqKLM2AOVbH1vsewyPNRrnlvzbuuVxkV+iCIcwTGcggdn0IAraEILGCTwDG/w7kjnyXlxXn+iBSf/cwh/5Hx8A6Ezjmk=</latexit><latexit sha1_base64="znC4CFxWwL8WF8XxNHeWXsIWCGY=">AAAB7XicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG10S3RjdoBEhoQ2ZDheYMO00M1MT0vAYujLqzpfxBXwbB+xCwbP65p4zyT03TATXxnW/nMLK6tr6RnGztLW9s7tX3j940DJVDFtMCqk6IdUoeIwtw43ATqKQRqHAdji+nPntR1Say/jeTBIMIjqM+YAzauzIr/pRSm562d31tNorV9yaOxdZBi+HCuRq9sqffl+yNMLYMEG17npuYoKMKsOZwGnJTzUmlI3pELsWYxqhDrL5zlNyMpCKmBGS+ft3NqOR1pMotJmImpFe9GbD/7xuagbnQcbjJDUYMxux3iAVxEgyq076XCEzYmKBMsXtloSNqKLM2AOVbH1vsewyPNRrnlvzbuuVxkV+iCIcwTGcggdn0IAraEILGCTwDG/w7kjnyXlxXn+iBSf/cwh/5Hx8A6Ezjmk=</latexit>
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NEURAL NETWORKS.  
Parametric component separation

POLARIZATION:

Si
<latexit sha1_base64="2qq5u7O3pgTzWU9fLXmcU3VyjHk=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG1wS3bjEaIEEGjIdbumE6U9mpiak4RV0ZdSdD+QL+DYO2IWCZ/XNPWeSe66fCq60bX9ZpY3Nre2d8m5lb//g8Kh6fNJVSSYZuiwRiez7VKHgMbqaa4H9VCKNfIE9f3qz8HuPKBVP4gc9S9GL6CTmAWdUm5Fbvx/x+qhasxv2UmQdnAJqUKgzqn4OxwnLIow1E1SpgWOn2sup1JwJnFeGmcKUsimd4MBgTCNUXr5cdk4ugkQSHSJZvn9ncxopNYt8k4moDtWqtxj+5w0yHVx5OY/TTGPMTMR4QSaITsiiMxlziUyLmQHKJDdbEhZSSZk2l6mY+s5q2XXoNhuO3XDumrX2dXGIMpzBOVyCAy1owy10wAUGHJ7hDd6t0HqyXqzXn2jJKv6cwh9ZH9/PlYui</latexit><latexit sha1_base64="2qq5u7O3pgTzWU9fLXmcU3VyjHk=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG1wS3bjEaIEEGjIdbumE6U9mpiak4RV0ZdSdD+QL+DYO2IWCZ/XNPWeSe66fCq60bX9ZpY3Nre2d8m5lb//g8Kh6fNJVSSYZuiwRiez7VKHgMbqaa4H9VCKNfIE9f3qz8HuPKBVP4gc9S9GL6CTmAWdUm5Fbvx/x+qhasxv2UmQdnAJqUKgzqn4OxwnLIow1E1SpgWOn2sup1JwJnFeGmcKUsimd4MBgTCNUXr5cdk4ugkQSHSJZvn9ncxopNYt8k4moDtWqtxj+5w0yHVx5OY/TTGPMTMR4QSaITsiiMxlziUyLmQHKJDdbEhZSSZk2l6mY+s5q2XXoNhuO3XDumrX2dXGIMpzBOVyCAy1owy10wAUGHJ7hDd6t0HqyXqzXn2jJKv6cwh9ZH9/PlYui</latexit><latexit sha1_base64="2qq5u7O3pgTzWU9fLXmcU3VyjHk=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG1wS3bjEaIEEGjIdbumE6U9mpiak4RV0ZdSdD+QL+DYO2IWCZ/XNPWeSe66fCq60bX9ZpY3Nre2d8m5lb//g8Kh6fNJVSSYZuiwRiez7VKHgMbqaa4H9VCKNfIE9f3qz8HuPKBVP4gc9S9GL6CTmAWdUm5Fbvx/x+qhasxv2UmQdnAJqUKgzqn4OxwnLIow1E1SpgWOn2sup1JwJnFeGmcKUsimd4MBgTCNUXr5cdk4ugkQSHSJZvn9ncxopNYt8k4moDtWqtxj+5w0yHVx5OY/TTGPMTMR4QSaITsiiMxlziUyLmQHKJDdbEhZSSZk2l6mY+s5q2XXoNhuO3XDumrX2dXGIMpzBOVyCAy1owy10wAUGHJ7hDd6t0HqyXqzXn2jJKv6cwh9ZH9/PlYui</latexit><latexit sha1_base64="2qq5u7O3pgTzWU9fLXmcU3VyjHk=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG1wS3bjEaIEEGjIdbumE6U9mpiak4RV0ZdSdD+QL+DYO2IWCZ/XNPWeSe66fCq60bX9ZpY3Nre2d8m5lb//g8Kh6fNJVSSYZuiwRiez7VKHgMbqaa4H9VCKNfIE9f3qz8HuPKBVP4gc9S9GL6CTmAWdUm5Fbvx/x+qhasxv2UmQdnAJqUKgzqn4OxwnLIow1E1SpgWOn2sup1JwJnFeGmcKUsimd4MBgTCNUXr5cdk4ugkQSHSJZvn9ncxopNYt8k4moDtWqtxj+5w0yHVx5OY/TTGPMTMR4QSaITsiiMxlziUyLmQHKJDdbEhZSSZk2l6mY+s5q2XXoNhuO3XDumrX2dXGIMpzBOVyCAy1owy10wAUGHJ7hDd6t0HqyXqzXn2jJKv6cwh9ZH9/PlYui</latexit>
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cmb, A

U
cmb, A

Q
s , A

U
s ,�s, A
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U
d ,�d, Td

<latexit sha1_base64="NgP9JHj9or0e8bgV743aGLdncSM=">AAACJnicbZDLTgIxFIY7XhFvqEs3jUDigpAZNrpE2biEhFvCZdLpHKChc0nbMSGTeR99F6Mro+x8FMsIiYL/pt85/zlJ/+OEnEllmnNja3tnd28/c5A9PDo+Oc2dnbdlEAkKLRrwQHQdIoEzH1qKKQ7dUADxHA4dZ1pb+J1HEJIFflPNQhh4ZOyzEaNE6ZadqxXu7Jh6TjJslFbU0iTTWmruO6CILXXlDuNGkr6rrltq2m7BzuXNspkKb4K1hDxaqm7nXvpuQCMPfEU5kbJnmaEaxEQoRjkk2X4kISR0SsbQ0+gTD+QgTsMmuDgKBFYTwGn9ezYmnpQznQAXPaImct1bNP/zepEa3Q5i5oeRAp/qEe2NIo5VgBc3wy4TQBWfaSBUMP1LTCdEEKr0ZbM6vrUedhPalbJllq1GJV+9Xx4igy7RFbpGFrpBVfSA6qiFKHpGb+gTzY0n49V4Nz5+RreM5c4F+iPj6xvEJ6QA</latexit><latexit sha1_base64="NgP9JHj9or0e8bgV743aGLdncSM=">AAACJnicbZDLTgIxFIY7XhFvqEs3jUDigpAZNrpE2biEhFvCZdLpHKChc0nbMSGTeR99F6Mro+x8FMsIiYL/pt85/zlJ/+OEnEllmnNja3tnd28/c5A9PDo+Oc2dnbdlEAkKLRrwQHQdIoEzH1qKKQ7dUADxHA4dZ1pb+J1HEJIFflPNQhh4ZOyzEaNE6ZadqxXu7Jh6TjJslFbU0iTTWmruO6CILXXlDuNGkr6rrltq2m7BzuXNspkKb4K1hDxaqm7nXvpuQCMPfEU5kbJnmaEaxEQoRjkk2X4kISR0SsbQ0+gTD+QgTsMmuDgKBFYTwGn9ezYmnpQznQAXPaImct1bNP/zepEa3Q5i5oeRAp/qEe2NIo5VgBc3wy4TQBWfaSBUMP1LTCdEEKr0ZbM6vrUedhPalbJllq1GJV+9Xx4igy7RFbpGFrpBVfSA6qiFKHpGb+gTzY0n49V4Nz5+RreM5c4F+iPj6xvEJ6QA</latexit><latexit sha1_base64="NgP9JHj9or0e8bgV743aGLdncSM=">AAACJnicbZDLTgIxFIY7XhFvqEs3jUDigpAZNrpE2biEhFvCZdLpHKChc0nbMSGTeR99F6Mro+x8FMsIiYL/pt85/zlJ/+OEnEllmnNja3tnd28/c5A9PDo+Oc2dnbdlEAkKLRrwQHQdIoEzH1qKKQ7dUADxHA4dZ1pb+J1HEJIFflPNQhh4ZOyzEaNE6ZadqxXu7Jh6TjJslFbU0iTTWmruO6CILXXlDuNGkr6rrltq2m7BzuXNspkKb4K1hDxaqm7nXvpuQCMPfEU5kbJnmaEaxEQoRjkk2X4kISR0SsbQ0+gTD+QgTsMmuDgKBFYTwGn9ezYmnpQznQAXPaImct1bNP/zepEa3Q5i5oeRAp/qEe2NIo5VgBc3wy4TQBWfaSBUMP1LTCdEEKr0ZbM6vrUedhPalbJllq1GJV+9Xx4igy7RFbpGFrpBVfSA6qiFKHpGb+gTzY0n49V4Nz5+RreM5c4F+iPj6xvEJ6QA</latexit><latexit sha1_base64="NgP9JHj9or0e8bgV743aGLdncSM=">AAACJnicbZDLTgIxFIY7XhFvqEs3jUDigpAZNrpE2biEhFvCZdLpHKChc0nbMSGTeR99F6Mro+x8FMsIiYL/pt85/zlJ/+OEnEllmnNja3tnd28/c5A9PDo+Oc2dnbdlEAkKLRrwQHQdIoEzH1qKKQ7dUADxHA4dZ1pb+J1HEJIFflPNQhh4ZOyzEaNE6ZadqxXu7Jh6TjJslFbU0iTTWmruO6CILXXlDuNGkr6rrltq2m7BzuXNspkKb4K1hDxaqm7nXvpuQCMPfEU5kbJnmaEaxEQoRjkk2X4kISR0SsbQ0+gTD+QgTsMmuDgKBFYTwGn9ezYmnpQznQAXPaImct1bNP/zepEa3Q5i5oeRAp/qEe2NIo5VgBc3wy4TQBWfaSBUMP1LTCdEEKr0ZbM6vrUedhPalbJllq1GJV+9Xx4igy7RFbpGFrpBVfSA6qiFKHpGb+gTzY0n49V4Nz5+RreM5c4F+iPj6xvEJ6QA</latexit>

What we have What we want

Q and U values in  (            )  at each 
frequency for Q and U.  

µKRJ
<latexit sha1_base64="znC4CFxWwL8WF8XxNHeWXsIWCGY=">AAAB7XicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG10S3RjdoBEhoQ2ZDheYMO00M1MT0vAYujLqzpfxBXwbB+xCwbP65p4zyT03TATXxnW/nMLK6tr6RnGztLW9s7tX3j940DJVDFtMCqk6IdUoeIwtw43ATqKQRqHAdji+nPntR1Say/jeTBIMIjqM+YAzauzIr/pRSm562d31tNorV9yaOxdZBi+HCuRq9sqffl+yNMLYMEG17npuYoKMKsOZwGnJTzUmlI3pELsWYxqhDrL5zlNyMpCKmBGS+ft3NqOR1pMotJmImpFe9GbD/7xuagbnQcbjJDUYMxux3iAVxEgyq076XCEzYmKBMsXtloSNqKLM2AOVbH1vsewyPNRrnlvzbuuVxkV+iCIcwTGcggdn0IAraEILGCTwDG/w7kjnyXlxXn+iBSf/cwh/5Hx8A6Ezjmk=</latexit><latexit sha1_base64="znC4CFxWwL8WF8XxNHeWXsIWCGY=">AAAB7XicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG10S3RjdoBEhoQ2ZDheYMO00M1MT0vAYujLqzpfxBXwbB+xCwbP65p4zyT03TATXxnW/nMLK6tr6RnGztLW9s7tX3j940DJVDFtMCqk6IdUoeIwtw43ATqKQRqHAdji+nPntR1Say/jeTBIMIjqM+YAzauzIr/pRSm562d31tNorV9yaOxdZBi+HCuRq9sqffl+yNMLYMEG17npuYoKMKsOZwGnJTzUmlI3pELsWYxqhDrL5zlNyMpCKmBGS+ft3NqOR1pMotJmImpFe9GbD/7xuagbnQcbjJDUYMxux3iAVxEgyq076XCEzYmKBMsXtloSNqKLM2AOVbH1vsewyPNRrnlvzbuuVxkV+iCIcwTGcggdn0IAraEILGCTwDG/w7kjnyXlxXn+iBSf/cwh/5Hx8A6Ezjmk=</latexit><latexit sha1_base64="znC4CFxWwL8WF8XxNHeWXsIWCGY=">AAAB7XicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG10S3RjdoBEhoQ2ZDheYMO00M1MT0vAYujLqzpfxBXwbB+xCwbP65p4zyT03TATXxnW/nMLK6tr6RnGztLW9s7tX3j940DJVDFtMCqk6IdUoeIwtw43ATqKQRqHAdji+nPntR1Say/jeTBIMIjqM+YAzauzIr/pRSm562d31tNorV9yaOxdZBi+HCuRq9sqffl+yNMLYMEG17npuYoKMKsOZwGnJTzUmlI3pELsWYxqhDrL5zlNyMpCKmBGS+ft3NqOR1pMotJmImpFe9GbD/7xuagbnQcbjJDUYMxux3iAVxEgyq076XCEzYmKBMsXtloSNqKLM2AOVbH1vsewyPNRrnlvzbuuVxkV+iCIcwTGcggdn0IAraEILGCTwDG/w7kjnyXlxXn+iBSf/cwh/5Hx8A6Ezjmk=</latexit><latexit sha1_base64="znC4CFxWwL8WF8XxNHeWXsIWCGY=">AAAB7XicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG10S3RjdoBEhoQ2ZDheYMO00M1MT0vAYujLqzpfxBXwbB+xCwbP65p4zyT03TATXxnW/nMLK6tr6RnGztLW9s7tX3j940DJVDFtMCqk6IdUoeIwtw43ATqKQRqHAdji+nPntR1Say/jeTBIMIjqM+YAzauzIr/pRSm562d31tNorV9yaOxdZBi+HCuRq9sqffl+yNMLYMEG17npuYoKMKsOZwGnJTzUmlI3pELsWYxqhDrL5zlNyMpCKmBGS+ft3NqOR1pMotJmImpFe9GbD/7xuagbnQcbjJDUYMxux3iAVxEgyq076XCEzYmKBMsXtloSNqKLM2AOVbH1vsewyPNRrnlvzbuuVxkV+iCIcwTGcggdn0IAraEILGCTwDG/w7kjnyXlxXn+iBSf/cwh/5Hx8A6Ezjmk=</latexit>

Draw random distribution of 
parameters

jueves, 18 de octubre de 18



Biuse Casaponsa, CMB radioforegrounds for B-mode studies, 
San Cristóbal de la Laguna, 15-19 October 20186

NEURAL NETWORKS.  
Parametric component separation

POLARIZATION:

Si
<latexit sha1_base64="2qq5u7O3pgTzWU9fLXmcU3VyjHk=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG1wS3bjEaIEEGjIdbumE6U9mpiak4RV0ZdSdD+QL+DYO2IWCZ/XNPWeSe66fCq60bX9ZpY3Nre2d8m5lb//g8Kh6fNJVSSYZuiwRiez7VKHgMbqaa4H9VCKNfIE9f3qz8HuPKBVP4gc9S9GL6CTmAWdUm5Fbvx/x+qhasxv2UmQdnAJqUKgzqn4OxwnLIow1E1SpgWOn2sup1JwJnFeGmcKUsimd4MBgTCNUXr5cdk4ugkQSHSJZvn9ncxopNYt8k4moDtWqtxj+5w0yHVx5OY/TTGPMTMR4QSaITsiiMxlziUyLmQHKJDdbEhZSSZk2l6mY+s5q2XXoNhuO3XDumrX2dXGIMpzBOVyCAy1owy10wAUGHJ7hDd6t0HqyXqzXn2jJKv6cwh9ZH9/PlYui</latexit><latexit sha1_base64="2qq5u7O3pgTzWU9fLXmcU3VyjHk=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG1wS3bjEaIEEGjIdbumE6U9mpiak4RV0ZdSdD+QL+DYO2IWCZ/XNPWeSe66fCq60bX9ZpY3Nre2d8m5lb//g8Kh6fNJVSSYZuiwRiez7VKHgMbqaa4H9VCKNfIE9f3qz8HuPKBVP4gc9S9GL6CTmAWdUm5Fbvx/x+qhasxv2UmQdnAJqUKgzqn4OxwnLIow1E1SpgWOn2sup1JwJnFeGmcKUsimd4MBgTCNUXr5cdk4ugkQSHSJZvn9ncxopNYt8k4moDtWqtxj+5w0yHVx5OY/TTGPMTMR4QSaITsiiMxlziUyLmQHKJDdbEhZSSZk2l6mY+s5q2XXoNhuO3XDumrX2dXGIMpzBOVyCAy1owy10wAUGHJ7hDd6t0HqyXqzXn2jJKv6cwh9ZH9/PlYui</latexit><latexit sha1_base64="2qq5u7O3pgTzWU9fLXmcU3VyjHk=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG1wS3bjEaIEEGjIdbumE6U9mpiak4RV0ZdSdD+QL+DYO2IWCZ/XNPWeSe66fCq60bX9ZpY3Nre2d8m5lb//g8Kh6fNJVSSYZuiwRiez7VKHgMbqaa4H9VCKNfIE9f3qz8HuPKBVP4gc9S9GL6CTmAWdUm5Fbvx/x+qhasxv2UmQdnAJqUKgzqn4OxwnLIow1E1SpgWOn2sup1JwJnFeGmcKUsimd4MBgTCNUXr5cdk4ugkQSHSJZvn9ncxopNYt8k4moDtWqtxj+5w0yHVx5OY/TTGPMTMR4QSaITsiiMxlziUyLmQHKJDdbEhZSSZk2l6mY+s5q2XXoNhuO3XDumrX2dXGIMpzBOVyCAy1owy10wAUGHJ7hDd6t0HqyXqzXn2jJKv6cwh9ZH9/PlYui</latexit><latexit sha1_base64="2qq5u7O3pgTzWU9fLXmcU3VyjHk=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG1wS3bjEaIEEGjIdbumE6U9mpiak4RV0ZdSdD+QL+DYO2IWCZ/XNPWeSe66fCq60bX9ZpY3Nre2d8m5lb//g8Kh6fNJVSSYZuiwRiez7VKHgMbqaa4H9VCKNfIE9f3qz8HuPKBVP4gc9S9GL6CTmAWdUm5Fbvx/x+qhasxv2UmQdnAJqUKgzqn4OxwnLIow1E1SpgWOn2sup1JwJnFeGmcKUsimd4MBgTCNUXr5cdk4ugkQSHSJZvn9ncxopNYt8k4moDtWqtxj+5w0yHVx5OY/TTGPMTMR4QSaITsiiMxlziUyLmQHKJDdbEhZSSZk2l6mY+s5q2XXoNhuO3XDumrX2dXGIMpzBOVyCAy1owy10wAUGHJ7hDd6t0HqyXqzXn2jJKv6cwh9ZH9/PlYui</latexit>
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U
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<latexit sha1_base64="NgP9JHj9or0e8bgV743aGLdncSM=">AAACJnicbZDLTgIxFIY7XhFvqEs3jUDigpAZNrpE2biEhFvCZdLpHKChc0nbMSGTeR99F6Mro+x8FMsIiYL/pt85/zlJ/+OEnEllmnNja3tnd28/c5A9PDo+Oc2dnbdlEAkKLRrwQHQdIoEzH1qKKQ7dUADxHA4dZ1pb+J1HEJIFflPNQhh4ZOyzEaNE6ZadqxXu7Jh6TjJslFbU0iTTWmruO6CILXXlDuNGkr6rrltq2m7BzuXNspkKb4K1hDxaqm7nXvpuQCMPfEU5kbJnmaEaxEQoRjkk2X4kISR0SsbQ0+gTD+QgTsMmuDgKBFYTwGn9ezYmnpQznQAXPaImct1bNP/zepEa3Q5i5oeRAp/qEe2NIo5VgBc3wy4TQBWfaSBUMP1LTCdEEKr0ZbM6vrUedhPalbJllq1GJV+9Xx4igy7RFbpGFrpBVfSA6qiFKHpGb+gTzY0n49V4Nz5+RreM5c4F+iPj6xvEJ6QA</latexit><latexit sha1_base64="NgP9JHj9or0e8bgV743aGLdncSM=">AAACJnicbZDLTgIxFIY7XhFvqEs3jUDigpAZNrpE2biEhFvCZdLpHKChc0nbMSGTeR99F6Mro+x8FMsIiYL/pt85/zlJ/+OEnEllmnNja3tnd28/c5A9PDo+Oc2dnbdlEAkKLRrwQHQdIoEzH1qKKQ7dUADxHA4dZ1pb+J1HEJIFflPNQhh4ZOyzEaNE6ZadqxXu7Jh6TjJslFbU0iTTWmruO6CILXXlDuNGkr6rrltq2m7BzuXNspkKb4K1hDxaqm7nXvpuQCMPfEU5kbJnmaEaxEQoRjkk2X4kISR0SsbQ0+gTD+QgTsMmuDgKBFYTwGn9ezYmnpQznQAXPaImct1bNP/zepEa3Q5i5oeRAp/qEe2NIo5VgBc3wy4TQBWfaSBUMP1LTCdEEKr0ZbM6vrUedhPalbJllq1GJV+9Xx4igy7RFbpGFrpBVfSA6qiFKHpGb+gTzY0n49V4Nz5+RreM5c4F+iPj6xvEJ6QA</latexit><latexit sha1_base64="NgP9JHj9or0e8bgV743aGLdncSM=">AAACJnicbZDLTgIxFIY7XhFvqEs3jUDigpAZNrpE2biEhFvCZdLpHKChc0nbMSGTeR99F6Mro+x8FMsIiYL/pt85/zlJ/+OEnEllmnNja3tnd28/c5A9PDo+Oc2dnbdlEAkKLRrwQHQdIoEzH1qKKQ7dUADxHA4dZ1pb+J1HEJIFflPNQhh4ZOyzEaNE6ZadqxXu7Jh6TjJslFbU0iTTWmruO6CILXXlDuNGkr6rrltq2m7BzuXNspkKb4K1hDxaqm7nXvpuQCMPfEU5kbJnmaEaxEQoRjkk2X4kISR0SsbQ0+gTD+QgTsMmuDgKBFYTwGn9ezYmnpQznQAXPaImct1bNP/zepEa3Q5i5oeRAp/qEe2NIo5VgBc3wy4TQBWfaSBUMP1LTCdEEKr0ZbM6vrUedhPalbJllq1GJV+9Xx4igy7RFbpGFrpBVfSA6qiFKHpGb+gTzY0n49V4Nz5+RreM5c4F+iPj6xvEJ6QA</latexit><latexit sha1_base64="NgP9JHj9or0e8bgV743aGLdncSM=">AAACJnicbZDLTgIxFIY7XhFvqEs3jUDigpAZNrpE2biEhFvCZdLpHKChc0nbMSGTeR99F6Mro+x8FMsIiYL/pt85/zlJ/+OEnEllmnNja3tnd28/c5A9PDo+Oc2dnbdlEAkKLRrwQHQdIoEzH1qKKQ7dUADxHA4dZ1pb+J1HEJIFflPNQhh4ZOyzEaNE6ZadqxXu7Jh6TjJslFbU0iTTWmruO6CILXXlDuNGkr6rrltq2m7BzuXNspkKb4K1hDxaqm7nXvpuQCMPfEU5kbJnmaEaxEQoRjkk2X4kISR0SsbQ0+gTD+QgTsMmuDgKBFYTwGn9ezYmnpQznQAXPaImct1bNP/zepEa3Q5i5oeRAp/qEe2NIo5VgBc3wy4TQBWfaSBUMP1LTCdEEKr0ZbM6vrUedhPalbJllq1GJV+9Xx4igy7RFbpGFrpBVfSA6qiFKHpGb+gTzY0n49V4Nz5+RreM5c4F+iPj6xvEJ6QA</latexit>

What we have What we want

Q and U values in  (            )  at each 
frequency for Q and U.  

µKRJ
<latexit sha1_base64="znC4CFxWwL8WF8XxNHeWXsIWCGY=">AAAB7XicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG10S3RjdoBEhoQ2ZDheYMO00M1MT0vAYujLqzpfxBXwbB+xCwbP65p4zyT03TATXxnW/nMLK6tr6RnGztLW9s7tX3j940DJVDFtMCqk6IdUoeIwtw43ATqKQRqHAdji+nPntR1Say/jeTBIMIjqM+YAzauzIr/pRSm562d31tNorV9yaOxdZBi+HCuRq9sqffl+yNMLYMEG17npuYoKMKsOZwGnJTzUmlI3pELsWYxqhDrL5zlNyMpCKmBGS+ft3NqOR1pMotJmImpFe9GbD/7xuagbnQcbjJDUYMxux3iAVxEgyq076XCEzYmKBMsXtloSNqKLM2AOVbH1vsewyPNRrnlvzbuuVxkV+iCIcwTGcggdn0IAraEILGCTwDG/w7kjnyXlxXn+iBSf/cwh/5Hx8A6Ezjmk=</latexit><latexit sha1_base64="znC4CFxWwL8WF8XxNHeWXsIWCGY=">AAAB7XicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG10S3RjdoBEhoQ2ZDheYMO00M1MT0vAYujLqzpfxBXwbB+xCwbP65p4zyT03TATXxnW/nMLK6tr6RnGztLW9s7tX3j940DJVDFtMCqk6IdUoeIwtw43ATqKQRqHAdji+nPntR1Say/jeTBIMIjqM+YAzauzIr/pRSm562d31tNorV9yaOxdZBi+HCuRq9sqffl+yNMLYMEG17npuYoKMKsOZwGnJTzUmlI3pELsWYxqhDrL5zlNyMpCKmBGS+ft3NqOR1pMotJmImpFe9GbD/7xuagbnQcbjJDUYMxux3iAVxEgyq076XCEzYmKBMsXtloSNqKLM2AOVbH1vsewyPNRrnlvzbuuVxkV+iCIcwTGcggdn0IAraEILGCTwDG/w7kjnyXlxXn+iBSf/cwh/5Hx8A6Ezjmk=</latexit><latexit sha1_base64="znC4CFxWwL8WF8XxNHeWXsIWCGY=">AAAB7XicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG10S3RjdoBEhoQ2ZDheYMO00M1MT0vAYujLqzpfxBXwbB+xCwbP65p4zyT03TATXxnW/nMLK6tr6RnGztLW9s7tX3j940DJVDFtMCqk6IdUoeIwtw43ATqKQRqHAdji+nPntR1Say/jeTBIMIjqM+YAzauzIr/pRSm562d31tNorV9yaOxdZBi+HCuRq9sqffl+yNMLYMEG17npuYoKMKsOZwGnJTzUmlI3pELsWYxqhDrL5zlNyMpCKmBGS+ft3NqOR1pMotJmImpFe9GbD/7xuagbnQcbjJDUYMxux3iAVxEgyq076XCEzYmKBMsXtloSNqKLM2AOVbH1vsewyPNRrnlvzbuuVxkV+iCIcwTGcggdn0IAraEILGCTwDG/w7kjnyXlxXn+iBSf/cwh/5Hx8A6Ezjmk=</latexit><latexit sha1_base64="znC4CFxWwL8WF8XxNHeWXsIWCGY=">AAAB7XicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG10S3RjdoBEhoQ2ZDheYMO00M1MT0vAYujLqzpfxBXwbB+xCwbP65p4zyT03TATXxnW/nMLK6tr6RnGztLW9s7tX3j940DJVDFtMCqk6IdUoeIwtw43ATqKQRqHAdji+nPntR1Say/jeTBIMIjqM+YAzauzIr/pRSm562d31tNorV9yaOxdZBi+HCuRq9sqffl+yNMLYMEG17npuYoKMKsOZwGnJTzUmlI3pELsWYxqhDrL5zlNyMpCKmBGS+ft3NqOR1pMotJmImpFe9GbD/7xuagbnQcbjJDUYMxux3iAVxEgyq076XCEzYmKBMsXtloSNqKLM2AOVbH1vsewyPNRrnlvzbuuVxkV+iCIcwTGcggdn0IAraEILGCTwDG/w7kjnyXlxXn+iBSf/cwh/5Hx8A6Ezjmk=</latexit>

Draw random distribution of 
parameters

Given a model and some noise 
compute de stokes parameters at 

each frequency

jueves, 18 de octubre de 18



Biuse Casaponsa, CMB radioforegrounds for B-mode studies, 
San Cristóbal de la Laguna, 15-19 October 20186

NEURAL NETWORKS.  
Parametric component separation

POLARIZATION:

Si
<latexit sha1_base64="2qq5u7O3pgTzWU9fLXmcU3VyjHk=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG1wS3bjEaIEEGjIdbumE6U9mpiak4RV0ZdSdD+QL+DYO2IWCZ/XNPWeSe66fCq60bX9ZpY3Nre2d8m5lb//g8Kh6fNJVSSYZuiwRiez7VKHgMbqaa4H9VCKNfIE9f3qz8HuPKBVP4gc9S9GL6CTmAWdUm5Fbvx/x+qhasxv2UmQdnAJqUKgzqn4OxwnLIow1E1SpgWOn2sup1JwJnFeGmcKUsimd4MBgTCNUXr5cdk4ugkQSHSJZvn9ncxopNYt8k4moDtWqtxj+5w0yHVx5OY/TTGPMTMR4QSaITsiiMxlziUyLmQHKJDdbEhZSSZk2l6mY+s5q2XXoNhuO3XDumrX2dXGIMpzBOVyCAy1owy10wAUGHJ7hDd6t0HqyXqzXn2jJKv6cwh9ZH9/PlYui</latexit><latexit sha1_base64="2qq5u7O3pgTzWU9fLXmcU3VyjHk=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG1wS3bjEaIEEGjIdbumE6U9mpiak4RV0ZdSdD+QL+DYO2IWCZ/XNPWeSe66fCq60bX9ZpY3Nre2d8m5lb//g8Kh6fNJVSSYZuiwRiez7VKHgMbqaa4H9VCKNfIE9f3qz8HuPKBVP4gc9S9GL6CTmAWdUm5Fbvx/x+qhasxv2UmQdnAJqUKgzqn4OxwnLIow1E1SpgWOn2sup1JwJnFeGmcKUsimd4MBgTCNUXr5cdk4ugkQSHSJZvn9ncxopNYt8k4moDtWqtxj+5w0yHVx5OY/TTGPMTMR4QSaITsiiMxlziUyLmQHKJDdbEhZSSZk2l6mY+s5q2XXoNhuO3XDumrX2dXGIMpzBOVyCAy1owy10wAUGHJ7hDd6t0HqyXqzXn2jJKv6cwh9ZH9/PlYui</latexit><latexit sha1_base64="2qq5u7O3pgTzWU9fLXmcU3VyjHk=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG1wS3bjEaIEEGjIdbumE6U9mpiak4RV0ZdSdD+QL+DYO2IWCZ/XNPWeSe66fCq60bX9ZpY3Nre2d8m5lb//g8Kh6fNJVSSYZuiwRiez7VKHgMbqaa4H9VCKNfIE9f3qz8HuPKBVP4gc9S9GL6CTmAWdUm5Fbvx/x+qhasxv2UmQdnAJqUKgzqn4OxwnLIow1E1SpgWOn2sup1JwJnFeGmcKUsimd4MBgTCNUXr5cdk4ugkQSHSJZvn9ncxopNYt8k4moDtWqtxj+5w0yHVx5OY/TTGPMTMR4QSaITsiiMxlziUyLmQHKJDdbEhZSSZk2l6mY+s5q2XXoNhuO3XDumrX2dXGIMpzBOVyCAy1owy10wAUGHJ7hDd6t0HqyXqzXn2jJKv6cwh9ZH9/PlYui</latexit><latexit sha1_base64="2qq5u7O3pgTzWU9fLXmcU3VyjHk=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG1wS3bjEaIEEGjIdbumE6U9mpiak4RV0ZdSdD+QL+DYO2IWCZ/XNPWeSe66fCq60bX9ZpY3Nre2d8m5lb//g8Kh6fNJVSSYZuiwRiez7VKHgMbqaa4H9VCKNfIE9f3qz8HuPKBVP4gc9S9GL6CTmAWdUm5Fbvx/x+qhasxv2UmQdnAJqUKgzqn4OxwnLIow1E1SpgWOn2sup1JwJnFeGmcKUsimd4MBgTCNUXr5cdk4ugkQSHSJZvn9ncxopNYt8k4moDtWqtxj+5w0yHVx5OY/TTGPMTMR4QSaITsiiMxlziUyLmQHKJDdbEhZSSZk2l6mY+s5q2XXoNhuO3XDumrX2dXGIMpzBOVyCAy1owy10wAUGHJ7hDd6t0HqyXqzXn2jJKv6cwh9ZH9/PlYui</latexit>
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<latexit sha1_base64="NgP9JHj9or0e8bgV743aGLdncSM=">AAACJnicbZDLTgIxFIY7XhFvqEs3jUDigpAZNrpE2biEhFvCZdLpHKChc0nbMSGTeR99F6Mro+x8FMsIiYL/pt85/zlJ/+OEnEllmnNja3tnd28/c5A9PDo+Oc2dnbdlEAkKLRrwQHQdIoEzH1qKKQ7dUADxHA4dZ1pb+J1HEJIFflPNQhh4ZOyzEaNE6ZadqxXu7Jh6TjJslFbU0iTTWmruO6CILXXlDuNGkr6rrltq2m7BzuXNspkKb4K1hDxaqm7nXvpuQCMPfEU5kbJnmaEaxEQoRjkk2X4kISR0SsbQ0+gTD+QgTsMmuDgKBFYTwGn9ezYmnpQznQAXPaImct1bNP/zepEa3Q5i5oeRAp/qEe2NIo5VgBc3wy4TQBWfaSBUMP1LTCdEEKr0ZbM6vrUedhPalbJllq1GJV+9Xx4igy7RFbpGFrpBVfSA6qiFKHpGb+gTzY0n49V4Nz5+RreM5c4F+iPj6xvEJ6QA</latexit><latexit sha1_base64="NgP9JHj9or0e8bgV743aGLdncSM=">AAACJnicbZDLTgIxFIY7XhFvqEs3jUDigpAZNrpE2biEhFvCZdLpHKChc0nbMSGTeR99F6Mro+x8FMsIiYL/pt85/zlJ/+OEnEllmnNja3tnd28/c5A9PDo+Oc2dnbdlEAkKLRrwQHQdIoEzH1qKKQ7dUADxHA4dZ1pb+J1HEJIFflPNQhh4ZOyzEaNE6ZadqxXu7Jh6TjJslFbU0iTTWmruO6CILXXlDuNGkr6rrltq2m7BzuXNspkKb4K1hDxaqm7nXvpuQCMPfEU5kbJnmaEaxEQoRjkk2X4kISR0SsbQ0+gTD+QgTsMmuDgKBFYTwGn9ezYmnpQznQAXPaImct1bNP/zepEa3Q5i5oeRAp/qEe2NIo5VgBc3wy4TQBWfaSBUMP1LTCdEEKr0ZbM6vrUedhPalbJllq1GJV+9Xx4igy7RFbpGFrpBVfSA6qiFKHpGb+gTzY0n49V4Nz5+RreM5c4F+iPj6xvEJ6QA</latexit><latexit sha1_base64="NgP9JHj9or0e8bgV743aGLdncSM=">AAACJnicbZDLTgIxFIY7XhFvqEs3jUDigpAZNrpE2biEhFvCZdLpHKChc0nbMSGTeR99F6Mro+x8FMsIiYL/pt85/zlJ/+OEnEllmnNja3tnd28/c5A9PDo+Oc2dnbdlEAkKLRrwQHQdIoEzH1qKKQ7dUADxHA4dZ1pb+J1HEJIFflPNQhh4ZOyzEaNE6ZadqxXu7Jh6TjJslFbU0iTTWmruO6CILXXlDuNGkr6rrltq2m7BzuXNspkKb4K1hDxaqm7nXvpuQCMPfEU5kbJnmaEaxEQoRjkk2X4kISR0SsbQ0+gTD+QgTsMmuDgKBFYTwGn9ezYmnpQznQAXPaImct1bNP/zepEa3Q5i5oeRAp/qEe2NIo5VgBc3wy4TQBWfaSBUMP1LTCdEEKr0ZbM6vrUedhPalbJllq1GJV+9Xx4igy7RFbpGFrpBVfSA6qiFKHpGb+gTzY0n49V4Nz5+RreM5c4F+iPj6xvEJ6QA</latexit><latexit sha1_base64="NgP9JHj9or0e8bgV743aGLdncSM=">AAACJnicbZDLTgIxFIY7XhFvqEs3jUDigpAZNrpE2biEhFvCZdLpHKChc0nbMSGTeR99F6Mro+x8FMsIiYL/pt85/zlJ/+OEnEllmnNja3tnd28/c5A9PDo+Oc2dnbdlEAkKLRrwQHQdIoEzH1qKKQ7dUADxHA4dZ1pb+J1HEJIFflPNQhh4ZOyzEaNE6ZadqxXu7Jh6TjJslFbU0iTTWmruO6CILXXlDuNGkr6rrltq2m7BzuXNspkKb4K1hDxaqm7nXvpuQCMPfEU5kbJnmaEaxEQoRjkk2X4kISR0SsbQ0+gTD+QgTsMmuDgKBFYTwGn9ezYmnpQznQAXPaImct1bNP/zepEa3Q5i5oeRAp/qEe2NIo5VgBc3wy4TQBWfaSBUMP1LTCdEEKr0ZbM6vrUedhPalbJllq1GJV+9Xx4igy7RFbpGFrpBVfSA6qiFKHpGb+gTzY0n49V4Nz5+RreM5c4F+iPj6xvEJ6QA</latexit>

What we have What we want

Q and U values in  (            )  at each 
frequency for Q and U.  

µKRJ
<latexit sha1_base64="znC4CFxWwL8WF8XxNHeWXsIWCGY=">AAAB7XicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG10S3RjdoBEhoQ2ZDheYMO00M1MT0vAYujLqzpfxBXwbB+xCwbP65p4zyT03TATXxnW/nMLK6tr6RnGztLW9s7tX3j940DJVDFtMCqk6IdUoeIwtw43ATqKQRqHAdji+nPntR1Say/jeTBIMIjqM+YAzauzIr/pRSm562d31tNorV9yaOxdZBi+HCuRq9sqffl+yNMLYMEG17npuYoKMKsOZwGnJTzUmlI3pELsWYxqhDrL5zlNyMpCKmBGS+ft3NqOR1pMotJmImpFe9GbD/7xuagbnQcbjJDUYMxux3iAVxEgyq076XCEzYmKBMsXtloSNqKLM2AOVbH1vsewyPNRrnlvzbuuVxkV+iCIcwTGcggdn0IAraEILGCTwDG/w7kjnyXlxXn+iBSf/cwh/5Hx8A6Ezjmk=</latexit><latexit sha1_base64="znC4CFxWwL8WF8XxNHeWXsIWCGY=">AAAB7XicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG10S3RjdoBEhoQ2ZDheYMO00M1MT0vAYujLqzpfxBXwbB+xCwbP65p4zyT03TATXxnW/nMLK6tr6RnGztLW9s7tX3j940DJVDFtMCqk6IdUoeIwtw43ATqKQRqHAdji+nPntR1Say/jeTBIMIjqM+YAzauzIr/pRSm562d31tNorV9yaOxdZBi+HCuRq9sqffl+yNMLYMEG17npuYoKMKsOZwGnJTzUmlI3pELsWYxqhDrL5zlNyMpCKmBGS+ft3NqOR1pMotJmImpFe9GbD/7xuagbnQcbjJDUYMxux3iAVxEgyq076XCEzYmKBMsXtloSNqKLM2AOVbH1vsewyPNRrnlvzbuuVxkV+iCIcwTGcggdn0IAraEILGCTwDG/w7kjnyXlxXn+iBSf/cwh/5Hx8A6Ezjmk=</latexit><latexit sha1_base64="znC4CFxWwL8WF8XxNHeWXsIWCGY=">AAAB7XicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG10S3RjdoBEhoQ2ZDheYMO00M1MT0vAYujLqzpfxBXwbB+xCwbP65p4zyT03TATXxnW/nMLK6tr6RnGztLW9s7tX3j940DJVDFtMCqk6IdUoeIwtw43ATqKQRqHAdji+nPntR1Say/jeTBIMIjqM+YAzauzIr/pRSm562d31tNorV9yaOxdZBi+HCuRq9sqffl+yNMLYMEG17npuYoKMKsOZwGnJTzUmlI3pELsWYxqhDrL5zlNyMpCKmBGS+ft3NqOR1pMotJmImpFe9GbD/7xuagbnQcbjJDUYMxux3iAVxEgyq076XCEzYmKBMsXtloSNqKLM2AOVbH1vsewyPNRrnlvzbuuVxkV+iCIcwTGcggdn0IAraEILGCTwDG/w7kjnyXlxXn+iBSf/cwh/5Hx8A6Ezjmk=</latexit><latexit sha1_base64="znC4CFxWwL8WF8XxNHeWXsIWCGY=">AAAB7XicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG10S3RjdoBEhoQ2ZDheYMO00M1MT0vAYujLqzpfxBXwbB+xCwbP65p4zyT03TATXxnW/nMLK6tr6RnGztLW9s7tX3j940DJVDFtMCqk6IdUoeIwtw43ATqKQRqHAdji+nPntR1Say/jeTBIMIjqM+YAzauzIr/pRSm562d31tNorV9yaOxdZBi+HCuRq9sqffl+yNMLYMEG17npuYoKMKsOZwGnJTzUmlI3pELsWYxqhDrL5zlNyMpCKmBGS+ft3NqOR1pMotJmImpFe9GbD/7xuagbnQcbjJDUYMxux3iAVxEgyq076XCEzYmKBMsXtloSNqKLM2AOVbH1vsewyPNRrnlvzbuuVxkV+iCIcwTGcggdn0IAraEILGCTwDG/w7kjnyXlxXn+iBSf/cwh/5Hx8A6Ezjmk=</latexit>

Draw random distribution of 
parameters

Given a model and some noise 
compute de stokes parameters at 

each frequency

Repeat > 100,000 times

jueves, 18 de octubre de 18



Biuse Casaponsa, CMB radioforegrounds for B-mode studies, 
San Cristóbal de la Laguna, 15-19 October 20186

NEURAL NETWORKS.  
Parametric component separation

POLARIZATION:

Si
<latexit sha1_base64="2qq5u7O3pgTzWU9fLXmcU3VyjHk=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG1wS3bjEaIEEGjIdbumE6U9mpiak4RV0ZdSdD+QL+DYO2IWCZ/XNPWeSe66fCq60bX9ZpY3Nre2d8m5lb//g8Kh6fNJVSSYZuiwRiez7VKHgMbqaa4H9VCKNfIE9f3qz8HuPKBVP4gc9S9GL6CTmAWdUm5Fbvx/x+qhasxv2UmQdnAJqUKgzqn4OxwnLIow1E1SpgWOn2sup1JwJnFeGmcKUsimd4MBgTCNUXr5cdk4ugkQSHSJZvn9ncxopNYt8k4moDtWqtxj+5w0yHVx5OY/TTGPMTMR4QSaITsiiMxlziUyLmQHKJDdbEhZSSZk2l6mY+s5q2XXoNhuO3XDumrX2dXGIMpzBOVyCAy1owy10wAUGHJ7hDd6t0HqyXqzXn2jJKv6cwh9ZH9/PlYui</latexit><latexit sha1_base64="2qq5u7O3pgTzWU9fLXmcU3VyjHk=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG1wS3bjEaIEEGjIdbumE6U9mpiak4RV0ZdSdD+QL+DYO2IWCZ/XNPWeSe66fCq60bX9ZpY3Nre2d8m5lb//g8Kh6fNJVSSYZuiwRiez7VKHgMbqaa4H9VCKNfIE9f3qz8HuPKBVP4gc9S9GL6CTmAWdUm5Fbvx/x+qhasxv2UmQdnAJqUKgzqn4OxwnLIow1E1SpgWOn2sup1JwJnFeGmcKUsimd4MBgTCNUXr5cdk4ugkQSHSJZvn9ncxopNYt8k4moDtWqtxj+5w0yHVx5OY/TTGPMTMR4QSaITsiiMxlziUyLmQHKJDdbEhZSSZk2l6mY+s5q2XXoNhuO3XDumrX2dXGIMpzBOVyCAy1owy10wAUGHJ7hDd6t0HqyXqzXn2jJKv6cwh9ZH9/PlYui</latexit><latexit sha1_base64="2qq5u7O3pgTzWU9fLXmcU3VyjHk=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG1wS3bjEaIEEGjIdbumE6U9mpiak4RV0ZdSdD+QL+DYO2IWCZ/XNPWeSe66fCq60bX9ZpY3Nre2d8m5lb//g8Kh6fNJVSSYZuiwRiez7VKHgMbqaa4H9VCKNfIE9f3qz8HuPKBVP4gc9S9GL6CTmAWdUm5Fbvx/x+qhasxv2UmQdnAJqUKgzqn4OxwnLIow1E1SpgWOn2sup1JwJnFeGmcKUsimd4MBgTCNUXr5cdk4ugkQSHSJZvn9ncxopNYt8k4moDtWqtxj+5w0yHVx5OY/TTGPMTMR4QSaITsiiMxlziUyLmQHKJDdbEhZSSZk2l6mY+s5q2XXoNhuO3XDumrX2dXGIMpzBOVyCAy1owy10wAUGHJ7hDd6t0HqyXqzXn2jJKv6cwh9ZH9/PlYui</latexit><latexit sha1_base64="2qq5u7O3pgTzWU9fLXmcU3VyjHk=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG1wS3bjEaIEEGjIdbumE6U9mpiak4RV0ZdSdD+QL+DYO2IWCZ/XNPWeSe66fCq60bX9ZpY3Nre2d8m5lb//g8Kh6fNJVSSYZuiwRiez7VKHgMbqaa4H9VCKNfIE9f3qz8HuPKBVP4gc9S9GL6CTmAWdUm5Fbvx/x+qhasxv2UmQdnAJqUKgzqn4OxwnLIow1E1SpgWOn2sup1JwJnFeGmcKUsimd4MBgTCNUXr5cdk4ugkQSHSJZvn9ncxopNYt8k4moDtWqtxj+5w0yHVx5OY/TTGPMTMR4QSaITsiiMxlziUyLmQHKJDdbEhZSSZk2l6mY+s5q2XXoNhuO3XDumrX2dXGIMpzBOVyCAy1owy10wAUGHJ7hDd6t0HqyXqzXn2jJKv6cwh9ZH9/PlYui</latexit>
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<latexit sha1_base64="NgP9JHj9or0e8bgV743aGLdncSM=">AAACJnicbZDLTgIxFIY7XhFvqEs3jUDigpAZNrpE2biEhFvCZdLpHKChc0nbMSGTeR99F6Mro+x8FMsIiYL/pt85/zlJ/+OEnEllmnNja3tnd28/c5A9PDo+Oc2dnbdlEAkKLRrwQHQdIoEzH1qKKQ7dUADxHA4dZ1pb+J1HEJIFflPNQhh4ZOyzEaNE6ZadqxXu7Jh6TjJslFbU0iTTWmruO6CILXXlDuNGkr6rrltq2m7BzuXNspkKb4K1hDxaqm7nXvpuQCMPfEU5kbJnmaEaxEQoRjkk2X4kISR0SsbQ0+gTD+QgTsMmuDgKBFYTwGn9ezYmnpQznQAXPaImct1bNP/zepEa3Q5i5oeRAp/qEe2NIo5VgBc3wy4TQBWfaSBUMP1LTCdEEKr0ZbM6vrUedhPalbJllq1GJV+9Xx4igy7RFbpGFrpBVfSA6qiFKHpGb+gTzY0n49V4Nz5+RreM5c4F+iPj6xvEJ6QA</latexit><latexit sha1_base64="NgP9JHj9or0e8bgV743aGLdncSM=">AAACJnicbZDLTgIxFIY7XhFvqEs3jUDigpAZNrpE2biEhFvCZdLpHKChc0nbMSGTeR99F6Mro+x8FMsIiYL/pt85/zlJ/+OEnEllmnNja3tnd28/c5A9PDo+Oc2dnbdlEAkKLRrwQHQdIoEzH1qKKQ7dUADxHA4dZ1pb+J1HEJIFflPNQhh4ZOyzEaNE6ZadqxXu7Jh6TjJslFbU0iTTWmruO6CILXXlDuNGkr6rrltq2m7BzuXNspkKb4K1hDxaqm7nXvpuQCMPfEU5kbJnmaEaxEQoRjkk2X4kISR0SsbQ0+gTD+QgTsMmuDgKBFYTwGn9ezYmnpQznQAXPaImct1bNP/zepEa3Q5i5oeRAp/qEe2NIo5VgBc3wy4TQBWfaSBUMP1LTCdEEKr0ZbM6vrUedhPalbJllq1GJV+9Xx4igy7RFbpGFrpBVfSA6qiFKHpGb+gTzY0n49V4Nz5+RreM5c4F+iPj6xvEJ6QA</latexit><latexit sha1_base64="NgP9JHj9or0e8bgV743aGLdncSM=">AAACJnicbZDLTgIxFIY7XhFvqEs3jUDigpAZNrpE2biEhFvCZdLpHKChc0nbMSGTeR99F6Mro+x8FMsIiYL/pt85/zlJ/+OEnEllmnNja3tnd28/c5A9PDo+Oc2dnbdlEAkKLRrwQHQdIoEzH1qKKQ7dUADxHA4dZ1pb+J1HEJIFflPNQhh4ZOyzEaNE6ZadqxXu7Jh6TjJslFbU0iTTWmruO6CILXXlDuNGkr6rrltq2m7BzuXNspkKb4K1hDxaqm7nXvpuQCMPfEU5kbJnmaEaxEQoRjkk2X4kISR0SsbQ0+gTD+QgTsMmuDgKBFYTwGn9ezYmnpQznQAXPaImct1bNP/zepEa3Q5i5oeRAp/qEe2NIo5VgBc3wy4TQBWfaSBUMP1LTCdEEKr0ZbM6vrUedhPalbJllq1GJV+9Xx4igy7RFbpGFrpBVfSA6qiFKHpGb+gTzY0n49V4Nz5+RreM5c4F+iPj6xvEJ6QA</latexit><latexit sha1_base64="NgP9JHj9or0e8bgV743aGLdncSM=">AAACJnicbZDLTgIxFIY7XhFvqEs3jUDigpAZNrpE2biEhFvCZdLpHKChc0nbMSGTeR99F6Mro+x8FMsIiYL/pt85/zlJ/+OEnEllmnNja3tnd28/c5A9PDo+Oc2dnbdlEAkKLRrwQHQdIoEzH1qKKQ7dUADxHA4dZ1pb+J1HEJIFflPNQhh4ZOyzEaNE6ZadqxXu7Jh6TjJslFbU0iTTWmruO6CILXXlDuNGkr6rrltq2m7BzuXNspkKb4K1hDxaqm7nXvpuQCMPfEU5kbJnmaEaxEQoRjkk2X4kISR0SsbQ0+gTD+QgTsMmuDgKBFYTwGn9ezYmnpQznQAXPaImct1bNP/zepEa3Q5i5oeRAp/qEe2NIo5VgBc3wy4TQBWfaSBUMP1LTCdEEKr0ZbM6vrUedhPalbJllq1GJV+9Xx4igy7RFbpGFrpBVfSA6qiFKHpGb+gTzY0n49V4Nz5+RreM5c4F+iPj6xvEJ6QA</latexit>

What we have What we want

Q and U values in  (            )  at each 
frequency for Q and U.  

µKRJ
<latexit sha1_base64="znC4CFxWwL8WF8XxNHeWXsIWCGY=">AAAB7XicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG10S3RjdoBEhoQ2ZDheYMO00M1MT0vAYujLqzpfxBXwbB+xCwbP65p4zyT03TATXxnW/nMLK6tr6RnGztLW9s7tX3j940DJVDFtMCqk6IdUoeIwtw43ATqKQRqHAdji+nPntR1Say/jeTBIMIjqM+YAzauzIr/pRSm562d31tNorV9yaOxdZBi+HCuRq9sqffl+yNMLYMEG17npuYoKMKsOZwGnJTzUmlI3pELsWYxqhDrL5zlNyMpCKmBGS+ft3NqOR1pMotJmImpFe9GbD/7xuagbnQcbjJDUYMxux3iAVxEgyq076XCEzYmKBMsXtloSNqKLM2AOVbH1vsewyPNRrnlvzbuuVxkV+iCIcwTGcggdn0IAraEILGCTwDG/w7kjnyXlxXn+iBSf/cwh/5Hx8A6Ezjmk=</latexit><latexit sha1_base64="znC4CFxWwL8WF8XxNHeWXsIWCGY=">AAAB7XicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG10S3RjdoBEhoQ2ZDheYMO00M1MT0vAYujLqzpfxBXwbB+xCwbP65p4zyT03TATXxnW/nMLK6tr6RnGztLW9s7tX3j940DJVDFtMCqk6IdUoeIwtw43ATqKQRqHAdji+nPntR1Say/jeTBIMIjqM+YAzauzIr/pRSm562d31tNorV9yaOxdZBi+HCuRq9sqffl+yNMLYMEG17npuYoKMKsOZwGnJTzUmlI3pELsWYxqhDrL5zlNyMpCKmBGS+ft3NqOR1pMotJmImpFe9GbD/7xuagbnQcbjJDUYMxux3iAVxEgyq076XCEzYmKBMsXtloSNqKLM2AOVbH1vsewyPNRrnlvzbuuVxkV+iCIcwTGcggdn0IAraEILGCTwDG/w7kjnyXlxXn+iBSf/cwh/5Hx8A6Ezjmk=</latexit><latexit sha1_base64="znC4CFxWwL8WF8XxNHeWXsIWCGY=">AAAB7XicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG10S3RjdoBEhoQ2ZDheYMO00M1MT0vAYujLqzpfxBXwbB+xCwbP65p4zyT03TATXxnW/nMLK6tr6RnGztLW9s7tX3j940DJVDFtMCqk6IdUoeIwtw43ATqKQRqHAdji+nPntR1Say/jeTBIMIjqM+YAzauzIr/pRSm562d31tNorV9yaOxdZBi+HCuRq9sqffl+yNMLYMEG17npuYoKMKsOZwGnJTzUmlI3pELsWYxqhDrL5zlNyMpCKmBGS+ft3NqOR1pMotJmImpFe9GbD/7xuagbnQcbjJDUYMxux3iAVxEgyq076XCEzYmKBMsXtloSNqKLM2AOVbH1vsewyPNRrnlvzbuuVxkV+iCIcwTGcggdn0IAraEILGCTwDG/w7kjnyXlxXn+iBSf/cwh/5Hx8A6Ezjmk=</latexit><latexit sha1_base64="znC4CFxWwL8WF8XxNHeWXsIWCGY=">AAAB7XicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG10S3RjdoBEhoQ2ZDheYMO00M1MT0vAYujLqzpfxBXwbB+xCwbP65p4zyT03TATXxnW/nMLK6tr6RnGztLW9s7tX3j940DJVDFtMCqk6IdUoeIwtw43ATqKQRqHAdji+nPntR1Say/jeTBIMIjqM+YAzauzIr/pRSm562d31tNorV9yaOxdZBi+HCuRq9sqffl+yNMLYMEG17npuYoKMKsOZwGnJTzUmlI3pELsWYxqhDrL5zlNyMpCKmBGS+ft3NqOR1pMotJmImpFe9GbD/7xuagbnQcbjJDUYMxux3iAVxEgyq076XCEzYmKBMsXtloSNqKLM2AOVbH1vsewyPNRrnlvzbuuVxkV+iCIcwTGcggdn0IAraEILGCTwDG/w7kjnyXlxXn+iBSf/cwh/5Hx8A6Ezjmk=</latexit>

Draw random distribution of 
parameters

Given a model and some noise 
compute de stokes parameters at 

each frequency

The training set is ready to learn

Repeat > 100,000 times
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Once the neural network is trained we have a non-linear function that relates any vector 
(      ) to the corresponding parameters                 Si

<latexit sha1_base64="2qq5u7O3pgTzWU9fLXmcU3VyjHk=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG1wS3bjEaIEEGjIdbumE6U9mpiak4RV0ZdSdD+QL+DYO2IWCZ/XNPWeSe66fCq60bX9ZpY3Nre2d8m5lb//g8Kh6fNJVSSYZuiwRiez7VKHgMbqaa4H9VCKNfIE9f3qz8HuPKBVP4gc9S9GL6CTmAWdUm5Fbvx/x+qhasxv2UmQdnAJqUKgzqn4OxwnLIow1E1SpgWOn2sup1JwJnFeGmcKUsimd4MBgTCNUXr5cdk4ugkQSHSJZvn9ncxopNYt8k4moDtWqtxj+5w0yHVx5OY/TTGPMTMR4QSaITsiiMxlziUyLmQHKJDdbEhZSSZk2l6mY+s5q2XXoNhuO3XDumrX2dXGIMpzBOVyCAy1owy10wAUGHJ7hDd6t0HqyXqzXn2jJKv6cwh9ZH9/PlYui</latexit><latexit sha1_base64="2qq5u7O3pgTzWU9fLXmcU3VyjHk=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG1wS3bjEaIEEGjIdbumE6U9mpiak4RV0ZdSdD+QL+DYO2IWCZ/XNPWeSe66fCq60bX9ZpY3Nre2d8m5lb//g8Kh6fNJVSSYZuiwRiez7VKHgMbqaa4H9VCKNfIE9f3qz8HuPKBVP4gc9S9GL6CTmAWdUm5Fbvx/x+qhasxv2UmQdnAJqUKgzqn4OxwnLIow1E1SpgWOn2sup1JwJnFeGmcKUsimd4MBgTCNUXr5cdk4ugkQSHSJZvn9ncxopNYt8k4moDtWqtxj+5w0yHVx5OY/TTGPMTMR4QSaITsiiMxlziUyLmQHKJDdbEhZSSZk2l6mY+s5q2XXoNhuO3XDumrX2dXGIMpzBOVyCAy1owy10wAUGHJ7hDd6t0HqyXqzXn2jJKv6cwh9ZH9/PlYui</latexit><latexit sha1_base64="2qq5u7O3pgTzWU9fLXmcU3VyjHk=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG1wS3bjEaIEEGjIdbumE6U9mpiak4RV0ZdSdD+QL+DYO2IWCZ/XNPWeSe66fCq60bX9ZpY3Nre2d8m5lb//g8Kh6fNJVSSYZuiwRiez7VKHgMbqaa4H9VCKNfIE9f3qz8HuPKBVP4gc9S9GL6CTmAWdUm5Fbvx/x+qhasxv2UmQdnAJqUKgzqn4OxwnLIow1E1SpgWOn2sup1JwJnFeGmcKUsimd4MBgTCNUXr5cdk4ugkQSHSJZvn9ncxopNYt8k4moDtWqtxj+5w0yHVx5OY/TTGPMTMR4QSaITsiiMxlziUyLmQHKJDdbEhZSSZk2l6mY+s5q2XXoNhuO3XDumrX2dXGIMpzBOVyCAy1owy10wAUGHJ7hDd6t0HqyXqzXn2jJKv6cwh9ZH9/PlYui</latexit><latexit sha1_base64="2qq5u7O3pgTzWU9fLXmcU3VyjHk=">AAAB5nicbZDNTsJAFIVv8Q/xD3XpZiKYuCItG1wS3bjEaIEEGjIdbumE6U9mpiak4RV0ZdSdD+QL+DYO2IWCZ/XNPWeSe66fCq60bX9ZpY3Nre2d8m5lb//g8Kh6fNJVSSYZuiwRiez7VKHgMbqaa4H9VCKNfIE9f3qz8HuPKBVP4gc9S9GL6CTmAWdUm5Fbvx/x+qhasxv2UmQdnAJqUKgzqn4OxwnLIow1E1SpgWOn2sup1JwJnFeGmcKUsimd4MBgTCNUXr5cdk4ugkQSHSJZvn9ncxopNYt8k4moDtWqtxj+5w0yHVx5OY/TTGPMTMR4QSaITsiiMxlziUyLmQHKJDdbEhZSSZk2l6mY+s5q2XXoNhuO3XDumrX2dXGIMpzBOVyCAy1owy10wAUGHJ7hDd6t0HqyXqzXn2jJKv6cwh9ZH9/PlYui</latexit>

�j = f(Si)
<latexit sha1_base64="HKQj11Ew1F0xfTT5GCCd4y18woI=">AAAB83icbZDLTsJAFIaneEO8VV26aQQT3JCWjW5MiG5cYpRLAk0zHU5hZHrJzCkJaXgSXRl155v4Ar6NA3ah4L/65vz/JOf8fiK4Qtv+Mgpr6xubW8Xt0s7u3v6BeXjUVnEqGbRYLGLZ9akCwSNoIUcB3UQCDX0BHX98M/c7E5CKx9EDThNwQzqMeMAZRT3yTLPS9wGp93gVVO89fl7xzLJdsxeyVsHJoUxyNT3zsz+IWRpChExQpXqOnaCbUYmcCZiV+qmChLIxHUJPY0RDUG622HxmnQWxtHAE1uL9O5vRUKlp6OtMSHGklr358D+vl2Jw6WY8SlKEiOmI9oJUWBhb8wKsAZfAUEw1UCa53tJiIyopQ11TSZ/vLB+7Cu16zbFrzl293LjOiyiSE3JKqsQhF6RBbkmTtAgjE/JM3si7kRpPxovx+hMtGPmfY/JHxsc3i1+P9g==</latexit><latexit sha1_base64="HKQj11Ew1F0xfTT5GCCd4y18woI=">AAAB83icbZDLTsJAFIaneEO8VV26aQQT3JCWjW5MiG5cYpRLAk0zHU5hZHrJzCkJaXgSXRl155v4Ar6NA3ah4L/65vz/JOf8fiK4Qtv+Mgpr6xubW8Xt0s7u3v6BeXjUVnEqGbRYLGLZ9akCwSNoIUcB3UQCDX0BHX98M/c7E5CKx9EDThNwQzqMeMAZRT3yTLPS9wGp93gVVO89fl7xzLJdsxeyVsHJoUxyNT3zsz+IWRpChExQpXqOnaCbUYmcCZiV+qmChLIxHUJPY0RDUG622HxmnQWxtHAE1uL9O5vRUKlp6OtMSHGklr358D+vl2Jw6WY8SlKEiOmI9oJUWBhb8wKsAZfAUEw1UCa53tJiIyopQ11TSZ/vLB+7Cu16zbFrzl293LjOiyiSE3JKqsQhF6RBbkmTtAgjE/JM3si7kRpPxovx+hMtGPmfY/JHxsc3i1+P9g==</latexit><latexit sha1_base64="HKQj11Ew1F0xfTT5GCCd4y18woI=">AAAB83icbZDLTsJAFIaneEO8VV26aQQT3JCWjW5MiG5cYpRLAk0zHU5hZHrJzCkJaXgSXRl155v4Ar6NA3ah4L/65vz/JOf8fiK4Qtv+Mgpr6xubW8Xt0s7u3v6BeXjUVnEqGbRYLGLZ9akCwSNoIUcB3UQCDX0BHX98M/c7E5CKx9EDThNwQzqMeMAZRT3yTLPS9wGp93gVVO89fl7xzLJdsxeyVsHJoUxyNT3zsz+IWRpChExQpXqOnaCbUYmcCZiV+qmChLIxHUJPY0RDUG622HxmnQWxtHAE1uL9O5vRUKlp6OtMSHGklr358D+vl2Jw6WY8SlKEiOmI9oJUWBhb8wKsAZfAUEw1UCa53tJiIyopQ11TSZ/vLB+7Cu16zbFrzl293LjOiyiSE3JKqsQhF6RBbkmTtAgjE/JM3si7kRpPxovx+hMtGPmfY/JHxsc3i1+P9g==</latexit><latexit sha1_base64="HKQj11Ew1F0xfTT5GCCd4y18woI=">AAAB83icbZDLTsJAFIaneEO8VV26aQQT3JCWjW5MiG5cYpRLAk0zHU5hZHrJzCkJaXgSXRl155v4Ar6NA3ah4L/65vz/JOf8fiK4Qtv+Mgpr6xubW8Xt0s7u3v6BeXjUVnEqGbRYLGLZ9akCwSNoIUcB3UQCDX0BHX98M/c7E5CKx9EDThNwQzqMeMAZRT3yTLPS9wGp93gVVO89fl7xzLJdsxeyVsHJoUxyNT3zsz+IWRpChExQpXqOnaCbUYmcCZiV+qmChLIxHUJPY0RDUG622HxmnQWxtHAE1uL9O5vRUKlp6OtMSHGklr358D+vl2Jw6WY8SlKEiOmI9oJUWBhb8wKsAZfAUEw1UCa53tJiIyopQ11TSZ/vLB+7Cu16zbFrzl293LjOiyiSE3JKqsQhF6RBbkmTtAgjE/JM3si7kRpPxovx+hMtGPmfY/JHxsc3i1+P9g==</latexit>

APPLICATION TO 
SIMULATIONS

and we can apply this function to each pixel of a 
simulation

jueves, 18 de octubre de 18
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APPLICATION TO 
SIMULATIONS

o  Simple cmb + synchrotron + dust simulations with white noise, using PSM amplitudes and spectral 
indices.

        o  Synchrotron: power law 
        o  Dust:  one component grey body
        
o MFI and Planck channels  (11GHz + Planck) 

o 1 set of simulations at 1deg and one set at 10 deg

o Since we are interested in the low frequency, dust spectral parameters are fixed.

jueves, 18 de octubre de 18
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APPLICATION TO 
SIMULATIONS

9

�s
<latexit sha1_base64="Rdg8xZqnXjO5p9Y4w8UQTnXHM0k=">AAAB6nicbZDNTsJAFIVv8Q/xD3XpphFMXJGWjS6JblxiIqCBhkyHC0yYaZuZWxPS8BK6MurOx/EFfBsH7ELBs/rmnjPJPTdMpDDkeV9OYW19Y3OruF3a2d3bPygfHrVNnGqOLR7LWN+HzKAUEbZIkMT7RCNTocROOLme+51H1EbE0R1NEwwUG0ViKDgjO3qo9kIk1jfVfrni1byF3FXwc6hArma//NkbxDxVGBGXzJiu7yUUZEyT4BJnpV5qMGF8wkbYtRgxhSbIFgvP3LNhrF0ao7t4/85mTBkzVaHNKEZjs+zNh/953ZSGl0EmoiQljLiNWG+YSpdid97bHQiNnOTUAuNa2C1dPmaacbLXKdn6/nLZVWjXa75X82/rlcZVfoginMApnIMPF9CAG2hCCzgoeIY3eHek8+S8OK8/0YKT/zmGP3I+vgHv5Y15</latexit><latexit sha1_base64="Rdg8xZqnXjO5p9Y4w8UQTnXHM0k=">AAAB6nicbZDNTsJAFIVv8Q/xD3XpphFMXJGWjS6JblxiIqCBhkyHC0yYaZuZWxPS8BK6MurOx/EFfBsH7ELBs/rmnjPJPTdMpDDkeV9OYW19Y3OruF3a2d3bPygfHrVNnGqOLR7LWN+HzKAUEbZIkMT7RCNTocROOLme+51H1EbE0R1NEwwUG0ViKDgjO3qo9kIk1jfVfrni1byF3FXwc6hArma//NkbxDxVGBGXzJiu7yUUZEyT4BJnpV5qMGF8wkbYtRgxhSbIFgvP3LNhrF0ao7t4/85mTBkzVaHNKEZjs+zNh/953ZSGl0EmoiQljLiNWG+YSpdid97bHQiNnOTUAuNa2C1dPmaacbLXKdn6/nLZVWjXa75X82/rlcZVfoginMApnIMPF9CAG2hCCzgoeIY3eHek8+S8OK8/0YKT/zmGP3I+vgHv5Y15</latexit><latexit sha1_base64="Rdg8xZqnXjO5p9Y4w8UQTnXHM0k=">AAAB6nicbZDNTsJAFIVv8Q/xD3XpphFMXJGWjS6JblxiIqCBhkyHC0yYaZuZWxPS8BK6MurOx/EFfBsH7ELBs/rmnjPJPTdMpDDkeV9OYW19Y3OruF3a2d3bPygfHrVNnGqOLR7LWN+HzKAUEbZIkMT7RCNTocROOLme+51H1EbE0R1NEwwUG0ViKDgjO3qo9kIk1jfVfrni1byF3FXwc6hArma//NkbxDxVGBGXzJiu7yUUZEyT4BJnpV5qMGF8wkbYtRgxhSbIFgvP3LNhrF0ao7t4/85mTBkzVaHNKEZjs+zNh/953ZSGl0EmoiQljLiNWG+YSpdid97bHQiNnOTUAuNa2C1dPmaacbLXKdn6/nLZVWjXa75X82/rlcZVfoginMApnIMPF9CAG2hCCzgoeIY3eHek8+S8OK8/0YKT/zmGP3I+vgHv5Y15</latexit><latexit sha1_base64="Rdg8xZqnXjO5p9Y4w8UQTnXHM0k=">AAAB6nicbZDNTsJAFIVv8Q/xD3XpphFMXJGWjS6JblxiIqCBhkyHC0yYaZuZWxPS8BK6MurOx/EFfBsH7ELBs/rmnjPJPTdMpDDkeV9OYW19Y3OruF3a2d3bPygfHrVNnGqOLR7LWN+HzKAUEbZIkMT7RCNTocROOLme+51H1EbE0R1NEwwUG0ViKDgjO3qo9kIk1jfVfrni1byF3FXwc6hArma//NkbxDxVGBGXzJiu7yUUZEyT4BJnpV5qMGF8wkbYtRgxhSbIFgvP3LNhrF0ao7t4/85mTBkzVaHNKEZjs+zNh/953ZSGl0EmoiQljLiNWG+YSpdid97bHQiNnOTUAuNa2C1dPmaacbLXKdn6/nLZVWjXa75X82/rlcZVfoginMApnIMPF9CAG2hCCzgoeIY3eHek8+S8OK8/0YKT/zmGP3I+vgHv5Y15</latexit>

If we use a uniform distribution for the spectral 
index from -4 to -2, the method finds a large bias in 
PLANCK. 

 
we train 2 networks:
-one with the 7 Planck frequencies
-one with 8 frequencies 11 + Planck

jueves, 18 de octubre de 18
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�s
<latexit sha1_base64="Rdg8xZqnXjO5p9Y4w8UQTnXHM0k=">AAAB6nicbZDNTsJAFIVv8Q/xD3XpphFMXJGWjS6JblxiIqCBhkyHC0yYaZuZWxPS8BK6MurOx/EFfBsH7ELBs/rmnjPJPTdMpDDkeV9OYW19Y3OruF3a2d3bPygfHrVNnGqOLR7LWN+HzKAUEbZIkMT7RCNTocROOLme+51H1EbE0R1NEwwUG0ViKDgjO3qo9kIk1jfVfrni1byF3FXwc6hArma//NkbxDxVGBGXzJiu7yUUZEyT4BJnpV5qMGF8wkbYtRgxhSbIFgvP3LNhrF0ao7t4/85mTBkzVaHNKEZjs+zNh/953ZSGl0EmoiQljLiNWG+YSpdid97bHQiNnOTUAuNa2C1dPmaacbLXKdn6/nLZVWjXa75X82/rlcZVfoginMApnIMPF9CAG2hCCzgoeIY3eHek8+S8OK8/0YKT/zmGP3I+vgHv5Y15</latexit><latexit sha1_base64="Rdg8xZqnXjO5p9Y4w8UQTnXHM0k=">AAAB6nicbZDNTsJAFIVv8Q/xD3XpphFMXJGWjS6JblxiIqCBhkyHC0yYaZuZWxPS8BK6MurOx/EFfBsH7ELBs/rmnjPJPTdMpDDkeV9OYW19Y3OruF3a2d3bPygfHrVNnGqOLR7LWN+HzKAUEbZIkMT7RCNTocROOLme+51H1EbE0R1NEwwUG0ViKDgjO3qo9kIk1jfVfrni1byF3FXwc6hArma//NkbxDxVGBGXzJiu7yUUZEyT4BJnpV5qMGF8wkbYtRgxhSbIFgvP3LNhrF0ao7t4/85mTBkzVaHNKEZjs+zNh/953ZSGl0EmoiQljLiNWG+YSpdid97bHQiNnOTUAuNa2C1dPmaacbLXKdn6/nLZVWjXa75X82/rlcZVfoginMApnIMPF9CAG2hCCzgoeIY3eHek8+S8OK8/0YKT/zmGP3I+vgHv5Y15</latexit><latexit sha1_base64="Rdg8xZqnXjO5p9Y4w8UQTnXHM0k=">AAAB6nicbZDNTsJAFIVv8Q/xD3XpphFMXJGWjS6JblxiIqCBhkyHC0yYaZuZWxPS8BK6MurOx/EFfBsH7ELBs/rmnjPJPTdMpDDkeV9OYW19Y3OruF3a2d3bPygfHrVNnGqOLR7LWN+HzKAUEbZIkMT7RCNTocROOLme+51H1EbE0R1NEwwUG0ViKDgjO3qo9kIk1jfVfrni1byF3FXwc6hArma//NkbxDxVGBGXzJiu7yUUZEyT4BJnpV5qMGF8wkbYtRgxhSbIFgvP3LNhrF0ao7t4/85mTBkzVaHNKEZjs+zNh/953ZSGl0EmoiQljLiNWG+YSpdid97bHQiNnOTUAuNa2C1dPmaacbLXKdn6/nLZVWjXa75X82/rlcZVfoginMApnIMPF9CAG2hCCzgoeIY3eHek8+S8OK8/0YKT/zmGP3I+vgHv5Y15</latexit><latexit sha1_base64="Rdg8xZqnXjO5p9Y4w8UQTnXHM0k=">AAAB6nicbZDNTsJAFIVv8Q/xD3XpphFMXJGWjS6JblxiIqCBhkyHC0yYaZuZWxPS8BK6MurOx/EFfBsH7ELBs/rmnjPJPTdMpDDkeV9OYW19Y3OruF3a2d3bPygfHrVNnGqOLR7LWN+HzKAUEbZIkMT7RCNTocROOLme+51H1EbE0R1NEwwUG0ViKDgjO3qo9kIk1jfVfrni1byF3FXwc6hArma//NkbxDxVGBGXzJiu7yUUZEyT4BJnpV5qMGF8wkbYtRgxhSbIFgvP3LNhrF0ao7t4/85mTBkzVaHNKEZjs+zNh/953ZSGl0EmoiQljLiNWG+YSpdid97bHQiNnOTUAuNa2C1dPmaacbLXKdn6/nLZVWjXa75X82/rlcZVfoginMApnIMPF9CAG2hCCzgoeIY3eHek8+S8OK8/0YKT/zmGP3I+vgHv5Y15</latexit>
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 Prior 
dependent

Besides that, we see a bias also in the 
11+PLANCK estimation for low SN if we 
shift the training distribution 
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to increase SN:
   -  Work at lower resolution
   -  Add more data
   -  Keep doing observations 
  
 When we can’t, we use a tight Gaussian distribution
 to perform a component separation at
high latitudes
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APPLICATION TO 
SIMULATIONS.  SYNCHROTRON
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APPLICATION TO 
SIMULATIONS.  SYNCHROTRON

Only Planck frequencies

MFI + Planck frequencies
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APPLICATION TO 
SIMULATIONS.  CMB
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APPLICATION TO 
SIMULATIONS.  DUST
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APPLICATION TO 
SIMULATIONS. Correlations coefficients 
NN vs Input

• CMB  r~ 0.83

• Synchrotron Amplitude r>0.999

• Synchrotron Index r~0.69                          
(SN >50 r~0.89)

• Dust Amplitudes r>0.9999

15
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APPLICATION TO 
SIMULATIONS. Residuals
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APPLICATION TO THE DATA. 
MFI QUIJOTE channels

17

o  Planck 2018 release polarization maps and 11GHz+QUIJOTE internal release at nside =256 
with a common resolution of  1deg. 

o Spectral index is recovered at 10 degrees resolution and this is udgraded to nside=256 to 
recover the amplitudes of the components at 1 deg resolution

o  Td and       fixed to the COMMANDER estimation (Planck collaboration IV, 2018)�d
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PREPARING TO APPLY THE 
METHOD TO DATA

Given what we know with 
simulation the S/N of the data, we 
can know which areas we can 
trust. 

Blue area values are highly 
dependent on the distribution of 
the training set. 

For the full sky component separation we are using a 
tighter distribution for beta_s : -3.5 to -2.6

jueves, 18 de octubre de 18
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APPLICATION TO THE DATA. 
Synchrotron spectral index

19

PRELIMINARY
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APPLICATION TO THE DATA. 
Synchrotron spectral index

19

PRELIMINARY

full sky -3.03 +/- 0.10
SN>40 -2.95 +/- 0.11

jueves, 18 de octubre de 18
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APPLICATION TO THE DATA. 
Synchrotron at 23GHz in uKRJ

20

PRELIMINARY
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APPLICATION TO THE DATA. 
CMB

21
PRELIMINARY
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APPLICATION TO THE DATA. 
CMB

21
PRELIMINARY
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APPLICATION TO THE DATA. 
DUST at 353GHz in uKRJ

22
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APPLICATION TO THE DATA. Residual 
maps

23

PRELIMINARY
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APPLICATION TO THE DATA. 

24

�2
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Conclusions and 
ongoing work

• The NN are a useful tool to perform component separation. Main advantadge: 
fast, Main handicap: new method, tests on simulations to fully understand it at 
low SN are still in place (Casaponsa et al. in preparation)

• MFI channels help to the reconstruction of the synchrotron, we need to reduce 
the noise for high latitudes spectral index estimation

• Several improvements of the method are in mind

• work at native resolutions

• use multi-resolution information

• train with more realistic simulations (foreground correlations, 
bandpass, correlated noise,...)

• Include more low frequency data

• Temperature analyses ongoing 

• .... 25

jueves, 18 de octubre de 18



Biuse Casaponsa, CMB radioforegrounds for B-mode studies, 
San Cristóbal de la Laguna, 15-19 October 201826

Thanks!
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