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Quantum Darwinism

How does a classically objective reality emerge from an 
underlying quantum dynamics

Decoherence theory (pointer states etc.) tell us what sort of classical 
states we’ll see…but not why we see them
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A versatile tool
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Most correlations are not 
important for the dynamical 
characterisation

Same correlations are vital 
for a thermodynamic 
description

Natural to introduce a 
notion of “memory 
depth” that may be 
related to other 
frameworks

Natural setting to explore/
test Darwinism

Requirement for sufficient 
“mutual dephasing” to 
occur -> large correlations 
established

Freedom to explore the steady states 
available from a generic collision model 
dynamics

Effective scheme for 
generating entanglement 
between disjoint registers
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Quantum collision models: Open system dynamics from 

repeated interactions 
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Observer 1

Observer 2

Full decoherence of the system is not enough 
— we require a mutual dephasing before 
perfect redundant encoding is achieved. 

Complementarity of quantum discord and classically accessible information, M. Zwolak & W. H. Zurek Sci Rep  3, 1729 (2013)
Decoherence without entanglement and quantum Darwinism, García-Pérez et al Phys. Rev. Research 2 012061(R) (2020)



Quantum Darwinism for a composite system
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S2
<latexit sha1_base64="80m6n5PDVYdXZSas7IYeWAgaQkU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2RzUBuWKW3UXIOvEy0kFcjQG5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8MbPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+teg9XlfptHkcRzuAcLsGDa6jDPTSgBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwDUx418</latexit><latexit sha1_base64="80m6n5PDVYdXZSas7IYeWAgaQkU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2RzUBuWKW3UXIOvEy0kFcjQG5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8MbPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+teg9XlfptHkcRzuAcLsGDa6jDPTSgBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwDUx418</latexit><latexit sha1_base64="80m6n5PDVYdXZSas7IYeWAgaQkU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2RzUBuWKW3UXIOvEy0kFcjQG5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8MbPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+teg9XlfptHkcRzuAcLsGDa6jDPTSgBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwDUx418</latexit><latexit sha1_base64="80m6n5PDVYdXZSas7IYeWAgaQkU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2RzUBuWKW3UXIOvEy0kFcjQG5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8MbPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+teg9XlfptHkcRzuAcLsGDa6jDPTSgBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwDUx418</latexit>
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Quantum Darwinism in a collision model
Ej

S1
<latexit sha1_base64="TF73DO+/a0qiR5HKGoe/eBOCNr8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2Rx4g3LFrboLkHXi5aQCORqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeONnXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teg/XlfptHkcRzuAcLsGDGtThHhrQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifP9NDjXs=</latexit><latexit sha1_base64="TF73DO+/a0qiR5HKGoe/eBOCNr8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2Rx4g3LFrboLkHXi5aQCORqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeONnXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teg/XlfptHkcRzuAcLsGDGtThHhrQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifP9NDjXs=</latexit><latexit sha1_base64="TF73DO+/a0qiR5HKGoe/eBOCNr8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2Rx4g3LFrboLkHXi5aQCORqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeONnXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teg/XlfptHkcRzuAcLsGDGtThHhrQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifP9NDjXs=</latexit><latexit sha1_base64="TF73DO+/a0qiR5HKGoe/eBOCNr8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2Rx4g3LFrboLkHXi5aQCORqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeONnXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teg/XlfptHkcRzuAcLsGDGtThHhrQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifP9NDjXs=</latexit>

S2
<latexit sha1_base64="80m6n5PDVYdXZSas7IYeWAgaQkU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2RzUBuWKW3UXIOvEy0kFcjQG5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8MbPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+teg9XlfptHkcRzuAcLsGDa6jDPTSgBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwDUx418</latexit><latexit sha1_base64="80m6n5PDVYdXZSas7IYeWAgaQkU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2RzUBuWKW3UXIOvEy0kFcjQG5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8MbPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+teg9XlfptHkcRzuAcLsGDa6jDPTSgBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwDUx418</latexit><latexit sha1_base64="80m6n5PDVYdXZSas7IYeWAgaQkU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2RzUBuWKW3UXIOvEy0kFcjQG5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8MbPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+teg9XlfptHkcRzuAcLsGDa6jDPTSgBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwDUx418</latexit><latexit sha1_base64="80m6n5PDVYdXZSas7IYeWAgaQkU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2RzUBuWKW3UXIOvEy0kFcjQG5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8MbPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+teg9XlfptHkcRzuAcLsGDa6jDPTSgBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwDUx418</latexit>

HS1S2<latexit sha1_base64="VwQIbZVWhBrjOP7EGTbw9Kyu9d8=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyUpgi6Lbrqs1D6gDWEynbRDJw9mJkINwV9x40IRt/6HO//GSZuFth4YOJxzL/fM8WLOpLKsb6O0tr6xuVXeruzs7u0fmIdHXRklgtAOiXgk+h6WlLOQdhRTnPZjQXHgcdrzpre533ugQrIovFezmDoBHofMZwQrLbnmyTDAakIwT5uZm7Zdu+3WM9esWjVrDrRK7IJUoUDLNb+Go4gkAQ0V4VjKgW3FykmxUIxwmlWGiaQxJlM8pgNNQxxQ6aTz9Bk618oI+ZHQL1Rorv7eSHEg5Szw9GSeVS57ufifN0iUf+2kLIwTRUOyOOQnHKkI5VWgEROUKD7TBBPBdFZEJlhgonRhFV2CvfzlVdKt12yrZt9dVhs3RR1lOIUzuAAbrqABTWhBBwg8wjO8wpvxZLwY78bHYrRkFDvH8AfG5w8vF5UH</latexit><latexit sha1_base64="VwQIbZVWhBrjOP7EGTbw9Kyu9d8=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyUpgi6Lbrqs1D6gDWEynbRDJw9mJkINwV9x40IRt/6HO//GSZuFth4YOJxzL/fM8WLOpLKsb6O0tr6xuVXeruzs7u0fmIdHXRklgtAOiXgk+h6WlLOQdhRTnPZjQXHgcdrzpre533ugQrIovFezmDoBHofMZwQrLbnmyTDAakIwT5uZm7Zdu+3WM9esWjVrDrRK7IJUoUDLNb+Go4gkAQ0V4VjKgW3FykmxUIxwmlWGiaQxJlM8pgNNQxxQ6aTz9Bk618oI+ZHQL1Rorv7eSHEg5Szw9GSeVS57ufifN0iUf+2kLIwTRUOyOOQnHKkI5VWgEROUKD7TBBPBdFZEJlhgonRhFV2CvfzlVdKt12yrZt9dVhs3RR1lOIUzuAAbrqABTWhBBwg8wjO8wpvxZLwY78bHYrRkFDvH8AfG5w8vF5UH</latexit><latexit sha1_base64="VwQIbZVWhBrjOP7EGTbw9Kyu9d8=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyUpgi6Lbrqs1D6gDWEynbRDJw9mJkINwV9x40IRt/6HO//GSZuFth4YOJxzL/fM8WLOpLKsb6O0tr6xuVXeruzs7u0fmIdHXRklgtAOiXgk+h6WlLOQdhRTnPZjQXHgcdrzpre533ugQrIovFezmDoBHofMZwQrLbnmyTDAakIwT5uZm7Zdu+3WM9esWjVrDrRK7IJUoUDLNb+Go4gkAQ0V4VjKgW3FykmxUIxwmlWGiaQxJlM8pgNNQxxQ6aTz9Bk618oI+ZHQL1Rorv7eSHEg5Szw9GSeVS57ufifN0iUf+2kLIwTRUOyOOQnHKkI5VWgEROUKD7TBBPBdFZEJlhgonRhFV2CvfzlVdKt12yrZt9dVhs3RR1lOIUzuAAbrqABTWhBBwg8wjO8wpvxZLwY78bHYrRkFDvH8AfG5w8vF5UH</latexit><latexit sha1_base64="VwQIbZVWhBrjOP7EGTbw9Kyu9d8=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyUpgi6Lbrqs1D6gDWEynbRDJw9mJkINwV9x40IRt/6HO//GSZuFth4YOJxzL/fM8WLOpLKsb6O0tr6xuVXeruzs7u0fmIdHXRklgtAOiXgk+h6WlLOQdhRTnPZjQXHgcdrzpre533ugQrIovFezmDoBHofMZwQrLbnmyTDAakIwT5uZm7Zdu+3WM9esWjVrDrRK7IJUoUDLNb+Go4gkAQ0V4VjKgW3FykmxUIxwmlWGiaQxJlM8pgNNQxxQ6aTz9Bk618oI+ZHQL1Rorv7eSHEg5Szw9GSeVS57ufifN0iUf+2kLIwTRUOyOOQnHKkI5VWgEROUKD7TBBPBdFZEJlhgonRhFV2CvfzlVdKt12yrZt9dVhs3RR1lOIUzuAAbrqABTWhBBwg8wjO8wpvxZLwY78bHYrRkFDvH8AfG5w8vF5UH</latexit>

HSiEj
<latexit sha1_base64="V7HZnepfd71a1s2pR9GcNIPvjKQ=">AAAB/XicbVDLSsNAFL2pr1pf8bFzEyyCq5KIoMuiCF1WtA9oQ5hMJ+3YySTMTIQagr/ixoUibv0Pd/6NkzYLbT0wcDjnXu6Z48eMSmXb30ZpaXllda28XtnY3NreMXf32jJKBCYtHLFIdH0kCaOctBRVjHRjQVDoM9Lxx1e533kgQtKI36lJTNwQDTkNKEZKS5550A+RGmHE0kbmpbcevfbuM8+s2jV7CmuROAWpQoGmZ371BxFOQsIVZkjKnmPHyk2RUBQzklX6iSQxwmM0JD1NOQqJdNNp+sw61srACiKhH1fWVP29kaJQykno68k8q5z3cvE/r5eo4MJNKY8TRTieHQoSZqnIyquwBlQQrNhEE4QF1VktPEICYaULq+gSnPkvL5L2ac2xa87NWbV+WdRRhkM4ghNw4Bzq0IAmtADDIzzDK7wZT8aL8W58zEZLRrGzD39gfP4AxI2VaQ==</latexit><latexit sha1_base64="V7HZnepfd71a1s2pR9GcNIPvjKQ=">AAAB/XicbVDLSsNAFL2pr1pf8bFzEyyCq5KIoMuiCF1WtA9oQ5hMJ+3YySTMTIQagr/ixoUibv0Pd/6NkzYLbT0wcDjnXu6Z48eMSmXb30ZpaXllda28XtnY3NreMXf32jJKBCYtHLFIdH0kCaOctBRVjHRjQVDoM9Lxx1e533kgQtKI36lJTNwQDTkNKEZKS5550A+RGmHE0kbmpbcevfbuM8+s2jV7CmuROAWpQoGmZ371BxFOQsIVZkjKnmPHyk2RUBQzklX6iSQxwmM0JD1NOQqJdNNp+sw61srACiKhH1fWVP29kaJQykno68k8q5z3cvE/r5eo4MJNKY8TRTieHQoSZqnIyquwBlQQrNhEE4QF1VktPEICYaULq+gSnPkvL5L2ac2xa87NWbV+WdRRhkM4ghNw4Bzq0IAmtADDIzzDK7wZT8aL8W58zEZLRrGzD39gfP4AxI2VaQ==</latexit><latexit sha1_base64="V7HZnepfd71a1s2pR9GcNIPvjKQ=">AAAB/XicbVDLSsNAFL2pr1pf8bFzEyyCq5KIoMuiCF1WtA9oQ5hMJ+3YySTMTIQagr/ixoUibv0Pd/6NkzYLbT0wcDjnXu6Z48eMSmXb30ZpaXllda28XtnY3NreMXf32jJKBCYtHLFIdH0kCaOctBRVjHRjQVDoM9Lxx1e533kgQtKI36lJTNwQDTkNKEZKS5550A+RGmHE0kbmpbcevfbuM8+s2jV7CmuROAWpQoGmZ371BxFOQsIVZkjKnmPHyk2RUBQzklX6iSQxwmM0JD1NOQqJdNNp+sw61srACiKhH1fWVP29kaJQykno68k8q5z3cvE/r5eo4MJNKY8TRTieHQoSZqnIyquwBlQQrNhEE4QF1VktPEICYaULq+gSnPkvL5L2ac2xa87NWbV+WdRRhkM4ghNw4Bzq0IAmtADDIzzDK7wZT8aL8W58zEZLRrGzD39gfP4AxI2VaQ==</latexit><latexit sha1_base64="V7HZnepfd71a1s2pR9GcNIPvjKQ=">AAAB/XicbVDLSsNAFL2pr1pf8bFzEyyCq5KIoMuiCF1WtA9oQ5hMJ+3YySTMTIQagr/ixoUibv0Pd/6NkzYLbT0wcDjnXu6Z48eMSmXb30ZpaXllda28XtnY3NreMXf32jJKBCYtHLFIdH0kCaOctBRVjHRjQVDoM9Lxx1e533kgQtKI36lJTNwQDTkNKEZKS5550A+RGmHE0kbmpbcevfbuM8+s2jV7CmuROAWpQoGmZ371BxFOQsIVZkjKnmPHyk2RUBQzklX6iSQxwmM0JD1NOQqJdNNp+sw61srACiKhH1fWVP29kaJQykno68k8q5z3cvE/r5eo4MJNKY8TRTieHQoSZqnIyquwBlQQrNhEE4QF1VktPEICYaULq+gSnPkvL5L2ac2xa87NWbV+WdRRhkM4ghNw4Bzq0IAmtADDIzzDK7wZT8aL8W58zEZLRrGzD39gfP4AxI2VaQ==</latexit>
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Vanishing discord shared 
between one of the system 
constituents and the environment
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the system itself
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characteristic redundancy 
plateaux for the composite 
system

Reduced single system shows 
redundancy but not all the relevant 
system information is shared with the 
environment
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Objectivity vs. Classicality

Quantum discord is an asymmetric quantity therefore who should we be 
performing measurements on?

S

HI

Observer 1

Observer 2 Arguably we should focus on what type of correlations 
are available when only the environment fragments are 
measured

Ej

S1
<latexit sha1_base64="TF73DO+/a0qiR5HKGoe/eBOCNr8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2Rx4g3LFrboLkHXi5aQCORqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeONnXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teg/XlfptHkcRzuAcLsGDGtThHhrQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifP9NDjXs=</latexit><latexit sha1_base64="TF73DO+/a0qiR5HKGoe/eBOCNr8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2Rx4g3LFrboLkHXi5aQCORqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeONnXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teg/XlfptHkcRzuAcLsGDGtThHhrQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifP9NDjXs=</latexit><latexit sha1_base64="TF73DO+/a0qiR5HKGoe/eBOCNr8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2Rx4g3LFrboLkHXi5aQCORqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeONnXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teg/XlfptHkcRzuAcLsGDGtThHhrQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifP9NDjXs=</latexit><latexit sha1_base64="TF73DO+/a0qiR5HKGoe/eBOCNr8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2Rx4g3LFrboLkHXi5aQCORqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeONnXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teg/XlfptHkcRzuAcLsGDGtThHhrQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifP9NDjXs=</latexit>

S2
<latexit sha1_base64="80m6n5PDVYdXZSas7IYeWAgaQkU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2RzUBuWKW3UXIOvEy0kFcjQG5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8MbPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+teg9XlfptHkcRzuAcLsGDa6jDPTSgBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwDUx418</latexit><latexit sha1_base64="80m6n5PDVYdXZSas7IYeWAgaQkU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2RzUBuWKW3UXIOvEy0kFcjQG5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8MbPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+teg9XlfptHkcRzuAcLsGDa6jDPTSgBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwDUx418</latexit><latexit sha1_base64="80m6n5PDVYdXZSas7IYeWAgaQkU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2RzUBuWKW3UXIOvEy0kFcjQG5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8MbPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+teg9XlfptHkcRzuAcLsGDa6jDPTSgBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwDUx418</latexit><latexit sha1_base64="80m6n5PDVYdXZSas7IYeWAgaQkU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2RzUBuWKW3UXIOvEy0kFcjQG5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8MbPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+teg9XlfptHkcRzuAcLsGDa6jDPTSgBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwDUx418</latexit>

HS1S2<latexit sha1_base64="VwQIbZVWhBrjOP7EGTbw9Kyu9d8=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyUpgi6Lbrqs1D6gDWEynbRDJw9mJkINwV9x40IRt/6HO//GSZuFth4YOJxzL/fM8WLOpLKsb6O0tr6xuVXeruzs7u0fmIdHXRklgtAOiXgk+h6WlLOQdhRTnPZjQXHgcdrzpre533ugQrIovFezmDoBHofMZwQrLbnmyTDAakIwT5uZm7Zdu+3WM9esWjVrDrRK7IJUoUDLNb+Go4gkAQ0V4VjKgW3FykmxUIxwmlWGiaQxJlM8pgNNQxxQ6aTz9Bk618oI+ZHQL1Rorv7eSHEg5Szw9GSeVS57ufifN0iUf+2kLIwTRUOyOOQnHKkI5VWgEROUKD7TBBPBdFZEJlhgonRhFV2CvfzlVdKt12yrZt9dVhs3RR1lOIUzuAAbrqABTWhBBwg8wjO8wpvxZLwY78bHYrRkFDvH8AfG5w8vF5UH</latexit><latexit sha1_base64="VwQIbZVWhBrjOP7EGTbw9Kyu9d8=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyUpgi6Lbrqs1D6gDWEynbRDJw9mJkINwV9x40IRt/6HO//GSZuFth4YOJxzL/fM8WLOpLKsb6O0tr6xuVXeruzs7u0fmIdHXRklgtAOiXgk+h6WlLOQdhRTnPZjQXHgcdrzpre533ugQrIovFezmDoBHofMZwQrLbnmyTDAakIwT5uZm7Zdu+3WM9esWjVrDrRK7IJUoUDLNb+Go4gkAQ0V4VjKgW3FykmxUIxwmlWGiaQxJlM8pgNNQxxQ6aTz9Bk618oI+ZHQL1Rorv7eSHEg5Szw9GSeVS57ufifN0iUf+2kLIwTRUOyOOQnHKkI5VWgEROUKD7TBBPBdFZEJlhgonRhFV2CvfzlVdKt12yrZt9dVhs3RR1lOIUzuAAbrqABTWhBBwg8wjO8wpvxZLwY78bHYrRkFDvH8AfG5w8vF5UH</latexit><latexit sha1_base64="VwQIbZVWhBrjOP7EGTbw9Kyu9d8=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyUpgi6Lbrqs1D6gDWEynbRDJw9mJkINwV9x40IRt/6HO//GSZuFth4YOJxzL/fM8WLOpLKsb6O0tr6xuVXeruzs7u0fmIdHXRklgtAOiXgk+h6WlLOQdhRTnPZjQXHgcdrzpre533ugQrIovFezmDoBHofMZwQrLbnmyTDAakIwT5uZm7Zdu+3WM9esWjVrDrRK7IJUoUDLNb+Go4gkAQ0V4VjKgW3FykmxUIxwmlWGiaQxJlM8pgNNQxxQ6aTz9Bk618oI+ZHQL1Rorv7eSHEg5Szw9GSeVS57ufifN0iUf+2kLIwTRUOyOOQnHKkI5VWgEROUKD7TBBPBdFZEJlhgonRhFV2CvfzlVdKt12yrZt9dVhs3RR1lOIUzuAAbrqABTWhBBwg8wjO8wpvxZLwY78bHYrRkFDvH8AfG5w8vF5UH</latexit><latexit sha1_base64="VwQIbZVWhBrjOP7EGTbw9Kyu9d8=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyUpgi6Lbrqs1D6gDWEynbRDJw9mJkINwV9x40IRt/6HO//GSZuFth4YOJxzL/fM8WLOpLKsb6O0tr6xuVXeruzs7u0fmIdHXRklgtAOiXgk+h6WlLOQdhRTnPZjQXHgcdrzpre533ugQrIovFezmDoBHofMZwQrLbnmyTDAakIwT5uZm7Zdu+3WM9esWjVrDrRK7IJUoUDLNb+Go4gkAQ0V4VjKgW3FykmxUIxwmlWGiaQxJlM8pgNNQxxQ6aTz9Bk618oI+ZHQL1Rorv7eSHEg5Szw9GSeVS57ufifN0iUf+2kLIwTRUOyOOQnHKkI5VWgEROUKD7TBBPBdFZEJlhgonRhFV2CvfzlVdKt12yrZt9dVhs3RR1lOIUzuAAbrqABTWhBBwg8wjO8wpvxZLwY78bHYrRkFDvH8AfG5w8vF5UH</latexit>

HSiEj
<latexit sha1_base64="V7HZnepfd71a1s2pR9GcNIPvjKQ=">AAAB/XicbVDLSsNAFL2pr1pf8bFzEyyCq5KIoMuiCF1WtA9oQ5hMJ+3YySTMTIQagr/ixoUibv0Pd/6NkzYLbT0wcDjnXu6Z48eMSmXb30ZpaXllda28XtnY3NreMXf32jJKBCYtHLFIdH0kCaOctBRVjHRjQVDoM9Lxx1e533kgQtKI36lJTNwQDTkNKEZKS5550A+RGmHE0kbmpbcevfbuM8+s2jV7CmuROAWpQoGmZ371BxFOQsIVZkjKnmPHyk2RUBQzklX6iSQxwmM0JD1NOQqJdNNp+sw61srACiKhH1fWVP29kaJQykno68k8q5z3cvE/r5eo4MJNKY8TRTieHQoSZqnIyquwBlQQrNhEE4QF1VktPEICYaULq+gSnPkvL5L2ac2xa87NWbV+WdRRhkM4ghNw4Bzq0IAmtADDIzzDK7wZT8aL8W58zEZLRrGzD39gfP4AxI2VaQ==</latexit><latexit sha1_base64="V7HZnepfd71a1s2pR9GcNIPvjKQ=">AAAB/XicbVDLSsNAFL2pr1pf8bFzEyyCq5KIoMuiCF1WtA9oQ5hMJ+3YySTMTIQagr/ixoUibv0Pd/6NkzYLbT0wcDjnXu6Z48eMSmXb30ZpaXllda28XtnY3NreMXf32jJKBCYtHLFIdH0kCaOctBRVjHRjQVDoM9Lxx1e533kgQtKI36lJTNwQDTkNKEZKS5550A+RGmHE0kbmpbcevfbuM8+s2jV7CmuROAWpQoGmZ371BxFOQsIVZkjKnmPHyk2RUBQzklX6iSQxwmM0JD1NOQqJdNNp+sw61srACiKhH1fWVP29kaJQykno68k8q5z3cvE/r5eo4MJNKY8TRTieHQoSZqnIyquwBlQQrNhEE4QF1VktPEICYaULq+gSnPkvL5L2ac2xa87NWbV+WdRRhkM4ghNw4Bzq0IAmtADDIzzDK7wZT8aL8W58zEZLRrGzD39gfP4AxI2VaQ==</latexit><latexit sha1_base64="V7HZnepfd71a1s2pR9GcNIPvjKQ=">AAAB/XicbVDLSsNAFL2pr1pf8bFzEyyCq5KIoMuiCF1WtA9oQ5hMJ+3YySTMTIQagr/ixoUibv0Pd/6NkzYLbT0wcDjnXu6Z48eMSmXb30ZpaXllda28XtnY3NreMXf32jJKBCYtHLFIdH0kCaOctBRVjHRjQVDoM9Lxx1e533kgQtKI36lJTNwQDTkNKEZKS5550A+RGmHE0kbmpbcevfbuM8+s2jV7CmuROAWpQoGmZ371BxFOQsIVZkjKnmPHyk2RUBQzklX6iSQxwmM0JD1NOQqJdNNp+sw61srACiKhH1fWVP29kaJQykno68k8q5z3cvE/r5eo4MJNKY8TRTieHQoSZqnIyquwBlQQrNhEE4QF1VktPEICYaULq+gSnPkvL5L2ac2xa87NWbV+WdRRhkM4ghNw4Bzq0IAmtADDIzzDK7wZT8aL8W58zEZLRrGzD39gfP4AxI2VaQ==</latexit><latexit sha1_base64="V7HZnepfd71a1s2pR9GcNIPvjKQ=">AAAB/XicbVDLSsNAFL2pr1pf8bFzEyyCq5KIoMuiCF1WtA9oQ5hMJ+3YySTMTIQagr/ixoUibv0Pd/6NkzYLbT0wcDjnXu6Z48eMSmXb30ZpaXllda28XtnY3NreMXf32jJKBCYtHLFIdH0kCaOctBRVjHRjQVDoM9Lxx1e533kgQtKI36lJTNwQDTkNKEZKS5550A+RGmHE0kbmpbcevfbuM8+s2jV7CmuROAWpQoGmZ371BxFOQsIVZkjKnmPHyk2RUBQzklX6iSQxwmM0JD1NOQqJdNNp+sw61srACiKhH1fWVP29kaJQykno68k8q5z3cvE/r5eo4MJNKY8TRTieHQoSZqnIyquwBlQQrNhEE4QF1VktPEICYaULq+gSnPkvL5L2ac2xa87NWbV+WdRRhkM4ghNw4Bzq0IAmtADDIzzDK7wZT8aL8W58zEZLRrGzD39gfP4AxI2VaQ==</latexit>

Overall Quantum-Classical State! 
Environment’s perspective = objective and fully classical 
System’s perspective = non-classical but (maybe??) objective

A. Touil, B. Yan, D. Girolami, S. Deffner, and W. Zurek, To appear 2021
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Collision models are great craic 
SC & BV EPL 133, 60001 (2021)

Mutual dephasing needed associated with 
the build up of the “right” correlations for 
redundant proliferation 

But delicately dependent on nature of the 
interaction, uniformity etc. 

Composite systems throw up 
additional questions regarding 
classicality vs. objectivity
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S1
<latexit sha1_base64="TF73DO+/a0qiR5HKGoe/eBOCNr8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2Rx4g3LFrboLkHXi5aQCORqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeONnXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teg/XlfptHkcRzuAcLsGDGtThHhrQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifP9NDjXs=</latexit><latexit sha1_base64="TF73DO+/a0qiR5HKGoe/eBOCNr8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2Rx4g3LFrboLkHXi5aQCORqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeONnXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teg/XlfptHkcRzuAcLsGDGtThHhrQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifP9NDjXs=</latexit><latexit sha1_base64="TF73DO+/a0qiR5HKGoe/eBOCNr8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2Rx4g3LFrboLkHXi5aQCORqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeONnXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teg/XlfptHkcRzuAcLsGDGtThHhrQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifP9NDjXs=</latexit><latexit sha1_base64="TF73DO+/a0qiR5HKGoe/eBOCNr8=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2Rx4g3LFrboLkHXi5aQCORqD8ld/GLM0QmmYoFr3PDcxfkaV4UzgrNRPNSaUTegIe5ZKGqH2s8WpM3JhlSEJY2VLGrJQf09kNNJ6GgW2M6JmrFe9ufif10tNeONnXCapQcmWi8JUEBOT+d9kyBUyI6aWUKa4vZWwMVWUGZtOyYbgrb68TtpXVc+teg/XlfptHkcRzuAcLsGDGtThHhrQAgYjeIZXeHOE8+K8Ox/L1oKTz5zCHzifP9NDjXs=</latexit>

S2
<latexit sha1_base64="80m6n5PDVYdXZSas7IYeWAgaQkU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2RzUBuWKW3UXIOvEy0kFcjQG5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8MbPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+teg9XlfptHkcRzuAcLsGDa6jDPTSgBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwDUx418</latexit><latexit sha1_base64="80m6n5PDVYdXZSas7IYeWAgaQkU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2RzUBuWKW3UXIOvEy0kFcjQG5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8MbPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+teg9XlfptHkcRzuAcLsGDa6jDPTSgBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwDUx418</latexit><latexit sha1_base64="80m6n5PDVYdXZSas7IYeWAgaQkU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2RzUBuWKW3UXIOvEy0kFcjQG5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8MbPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+teg9XlfptHkcRzuAcLsGDa6jDPTSgBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwDUx418</latexit><latexit sha1_base64="80m6n5PDVYdXZSas7IYeWAgaQkU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeiF4+V2g9oQ9lsJ+3SzSbsboQS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip2RzUBuWKW3UXIOvEy0kFcjQG5a/+MGZphNIwQbXueW5i/Iwqw5nAWamfakwom9AR9iyVNELtZ4tTZ+TCKkMSxsqWNGSh/p7IaKT1NApsZ0TNWK96c/E/r5ea8MbPuExSg5ItF4WpICYm87/JkCtkRkwtoUxxeythY6ooMzadkg3BW315nbRrVc+teg9XlfptHkcRzuAcLsGDa6jDPTSgBQxG8Ayv8OYI58V5dz6WrQUnnzmFP3A+fwDUx418</latexit>

HS1S2<latexit sha1_base64="VwQIbZVWhBrjOP7EGTbw9Kyu9d8=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyUpgi6Lbrqs1D6gDWEynbRDJw9mJkINwV9x40IRt/6HO//GSZuFth4YOJxzL/fM8WLOpLKsb6O0tr6xuVXeruzs7u0fmIdHXRklgtAOiXgk+h6WlLOQdhRTnPZjQXHgcdrzpre533ugQrIovFezmDoBHofMZwQrLbnmyTDAakIwT5uZm7Zdu+3WM9esWjVrDrRK7IJUoUDLNb+Go4gkAQ0V4VjKgW3FykmxUIxwmlWGiaQxJlM8pgNNQxxQ6aTz9Bk618oI+ZHQL1Rorv7eSHEg5Szw9GSeVS57ufifN0iUf+2kLIwTRUOyOOQnHKkI5VWgEROUKD7TBBPBdFZEJlhgonRhFV2CvfzlVdKt12yrZt9dVhs3RR1lOIUzuAAbrqABTWhBBwg8wjO8wpvxZLwY78bHYrRkFDvH8AfG5w8vF5UH</latexit><latexit sha1_base64="VwQIbZVWhBrjOP7EGTbw9Kyu9d8=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyUpgi6Lbrqs1D6gDWEynbRDJw9mJkINwV9x40IRt/6HO//GSZuFth4YOJxzL/fM8WLOpLKsb6O0tr6xuVXeruzs7u0fmIdHXRklgtAOiXgk+h6WlLOQdhRTnPZjQXHgcdrzpre533ugQrIovFezmDoBHofMZwQrLbnmyTDAakIwT5uZm7Zdu+3WM9esWjVrDrRK7IJUoUDLNb+Go4gkAQ0V4VjKgW3FykmxUIxwmlWGiaQxJlM8pgNNQxxQ6aTz9Bk618oI+ZHQL1Rorv7eSHEg5Szw9GSeVS57ufifN0iUf+2kLIwTRUOyOOQnHKkI5VWgEROUKD7TBBPBdFZEJlhgonRhFV2CvfzlVdKt12yrZt9dVhs3RR1lOIUzuAAbrqABTWhBBwg8wjO8wpvxZLwY78bHYrRkFDvH8AfG5w8vF5UH</latexit><latexit sha1_base64="VwQIbZVWhBrjOP7EGTbw9Kyu9d8=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyUpgi6Lbrqs1D6gDWEynbRDJw9mJkINwV9x40IRt/6HO//GSZuFth4YOJxzL/fM8WLOpLKsb6O0tr6xuVXeruzs7u0fmIdHXRklgtAOiXgk+h6WlLOQdhRTnPZjQXHgcdrzpre533ugQrIovFezmDoBHofMZwQrLbnmyTDAakIwT5uZm7Zdu+3WM9esWjVrDrRK7IJUoUDLNb+Go4gkAQ0V4VjKgW3FykmxUIxwmlWGiaQxJlM8pgNNQxxQ6aTz9Bk618oI+ZHQL1Rorv7eSHEg5Szw9GSeVS57ufifN0iUf+2kLIwTRUOyOOQnHKkI5VWgEROUKD7TBBPBdFZEJlhgonRhFV2CvfzlVdKt12yrZt9dVhs3RR1lOIUzuAAbrqABTWhBBwg8wjO8wpvxZLwY78bHYrRkFDvH8AfG5w8vF5UH</latexit><latexit sha1_base64="VwQIbZVWhBrjOP7EGTbw9Kyu9d8=">AAAB/XicbVDLSsNAFL2pr1pf8bFzM1gEVyUpgi6Lbrqs1D6gDWEynbRDJw9mJkINwV9x40IRt/6HO//GSZuFth4YOJxzL/fM8WLOpLKsb6O0tr6xuVXeruzs7u0fmIdHXRklgtAOiXgk+h6WlLOQdhRTnPZjQXHgcdrzpre533ugQrIovFezmDoBHofMZwQrLbnmyTDAakIwT5uZm7Zdu+3WM9esWjVrDrRK7IJUoUDLNb+Go4gkAQ0V4VjKgW3FykmxUIxwmlWGiaQxJlM8pgNNQxxQ6aTz9Bk618oI+ZHQL1Rorv7eSHEg5Szw9GSeVS57ufifN0iUf+2kLIwTRUOyOOQnHKkI5VWgEROUKD7TBBPBdFZEJlhgonRhFV2CvfzlVdKt12yrZt9dVhs3RR1lOIUzuAAbrqABTWhBBwg8wjO8wpvxZLwY78bHYrRkFDvH8AfG5w8vF5UH</latexit>

HSiEj
<latexit sha1_base64="V7HZnepfd71a1s2pR9GcNIPvjKQ=">AAAB/XicbVDLSsNAFL2pr1pf8bFzEyyCq5KIoMuiCF1WtA9oQ5hMJ+3YySTMTIQagr/ixoUibv0Pd/6NkzYLbT0wcDjnXu6Z48eMSmXb30ZpaXllda28XtnY3NreMXf32jJKBCYtHLFIdH0kCaOctBRVjHRjQVDoM9Lxx1e533kgQtKI36lJTNwQDTkNKEZKS5550A+RGmHE0kbmpbcevfbuM8+s2jV7CmuROAWpQoGmZ371BxFOQsIVZkjKnmPHyk2RUBQzklX6iSQxwmM0JD1NOQqJdNNp+sw61srACiKhH1fWVP29kaJQykno68k8q5z3cvE/r5eo4MJNKY8TRTieHQoSZqnIyquwBlQQrNhEE4QF1VktPEICYaULq+gSnPkvL5L2ac2xa87NWbV+WdRRhkM4ghNw4Bzq0IAmtADDIzzDK7wZT8aL8W58zEZLRrGzD39gfP4AxI2VaQ==</latexit><latexit sha1_base64="V7HZnepfd71a1s2pR9GcNIPvjKQ=">AAAB/XicbVDLSsNAFL2pr1pf8bFzEyyCq5KIoMuiCF1WtA9oQ5hMJ+3YySTMTIQagr/ixoUibv0Pd/6NkzYLbT0wcDjnXu6Z48eMSmXb30ZpaXllda28XtnY3NreMXf32jJKBCYtHLFIdH0kCaOctBRVjHRjQVDoM9Lxx1e533kgQtKI36lJTNwQDTkNKEZKS5550A+RGmHE0kbmpbcevfbuM8+s2jV7CmuROAWpQoGmZ371BxFOQsIVZkjKnmPHyk2RUBQzklX6iSQxwmM0JD1NOQqJdNNp+sw61srACiKhH1fWVP29kaJQykno68k8q5z3cvE/r5eo4MJNKY8TRTieHQoSZqnIyquwBlQQrNhEE4QF1VktPEICYaULq+gSnPkvL5L2ac2xa87NWbV+WdRRhkM4ghNw4Bzq0IAmtADDIzzDK7wZT8aL8W58zEZLRrGzD39gfP4AxI2VaQ==</latexit><latexit sha1_base64="V7HZnepfd71a1s2pR9GcNIPvjKQ=">AAAB/XicbVDLSsNAFL2pr1pf8bFzEyyCq5KIoMuiCF1WtA9oQ5hMJ+3YySTMTIQagr/ixoUibv0Pd/6NkzYLbT0wcDjnXu6Z48eMSmXb30ZpaXllda28XtnY3NreMXf32jJKBCYtHLFIdH0kCaOctBRVjHRjQVDoM9Lxx1e533kgQtKI36lJTNwQDTkNKEZKS5550A+RGmHE0kbmpbcevfbuM8+s2jV7CmuROAWpQoGmZ371BxFOQsIVZkjKnmPHyk2RUBQzklX6iSQxwmM0JD1NOQqJdNNp+sw61srACiKhH1fWVP29kaJQykno68k8q5z3cvE/r5eo4MJNKY8TRTieHQoSZqnIyquwBlQQrNhEE4QF1VktPEICYaULq+gSnPkvL5L2ac2xa87NWbV+WdRRhkM4ghNw4Bzq0IAmtADDIzzDK7wZT8aL8W58zEZLRrGzD39gfP4AxI2VaQ==</latexit><latexit sha1_base64="V7HZnepfd71a1s2pR9GcNIPvjKQ=">AAAB/XicbVDLSsNAFL2pr1pf8bFzEyyCq5KIoMuiCF1WtA9oQ5hMJ+3YySTMTIQagr/ixoUibv0Pd/6NkzYLbT0wcDjnXu6Z48eMSmXb30ZpaXllda28XtnY3NreMXf32jJKBCYtHLFIdH0kCaOctBRVjHRjQVDoM9Lxx1e533kgQtKI36lJTNwQDTkNKEZKS5550A+RGmHE0kbmpbcevfbuM8+s2jV7CmuROAWpQoGmZ371BxFOQsIVZkjKnmPHyk2RUBQzklX6iSQxwmM0JD1NOQqJdNNp+sw61srACiKhH1fWVP29kaJQykno68k8q5z3cvE/r5eo4MJNKY8TRTieHQoSZqnIyquwBlQQrNhEE4QF1VktPEICYaULq+gSnPkvL5L2ac2xa87NWbV+WdRRhkM4ghNw4Bzq0IAmtADDIzzDK7wZT8aL8W58zEZLRrGzD39gfP4AxI2VaQ==</latexit>
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