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Similar to work by Cui, 
Pospelov, Pradler; Heeck
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How could this gap be 
populated?

L � ��L̄HN � yN̄��+ h.c. ! ��v⌫̄N � yN̄��+ h.c.

Dark Matter decay:

Odd under e.g. Z2, lightest is stable
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<latexit sha1_base64="vgg6OhAwLuPdErhJTqKT8tGzn9E=">AAACFHicbZDLSgMxFIYz9VbrrerSTbAIglpmRNBl0Y3LCvYCnTJk0kwnNJkZkjNCmfYh3Pgqblwo4taFO9/GTNuFth4I+fj/c0jO7yeCa7Dtb6uwtLyyulZcL21sbm3vlHf3mjpOFWUNGotYtX2imeARawAHwdqJYkT6grX8wU3utx6Y0jyO7mGYsK4k/YgHnBIwklc+cQULYCQ9Nwn5mbloyF3F+yGMXCGw9LLcOM3lsVeu2FV7UngRnBlU0KzqXvnL7cU0lSwCKojWHcdOoJsRBZwKNi65qWYJoQPSZx2DEZFMd7PJUmN8ZJQeDmJlTgR4ov6eyIjUeih90ykJhHrey8X/vE4KwVU341GSAovo9KEgFRhinCeEe1wxCmJogFDFzV8xDYkiFEyOJROCM7/yIjTPq47hu4tK7XoWRxEdoEN0jBx0iWroFtVRA1H0iJ7RK3qznqwX6936mLYWrNnMPvpT1ucPs2yfNQ==</latexit><latexit sha1_base64="vgg6OhAwLuPdErhJTqKT8tGzn9E=">AAACFHicbZDLSgMxFIYz9VbrrerSTbAIglpmRNBl0Y3LCvYCnTJk0kwnNJkZkjNCmfYh3Pgqblwo4taFO9/GTNuFth4I+fj/c0jO7yeCa7Dtb6uwtLyyulZcL21sbm3vlHf3mjpOFWUNGotYtX2imeARawAHwdqJYkT6grX8wU3utx6Y0jyO7mGYsK4k/YgHnBIwklc+cQULYCQ9Nwn5mbloyF3F+yGMXCGw9LLcOM3lsVeu2FV7UngRnBlU0KzqXvnL7cU0lSwCKojWHcdOoJsRBZwKNi65qWYJoQPSZx2DEZFMd7PJUmN8ZJQeDmJlTgR4ov6eyIjUeih90ykJhHrey8X/vE4KwVU341GSAovo9KEgFRhinCeEe1wxCmJogFDFzV8xDYkiFEyOJROCM7/yIjTPq47hu4tK7XoWRxEdoEN0jBx0iWroFtVRA1H0iJ7RK3qznqwX6936mLYWrNnMPvpT1ucPs2yfNQ==</latexit><latexit sha1_base64="vgg6OhAwLuPdErhJTqKT8tGzn9E=">AAACFHicbZDLSgMxFIYz9VbrrerSTbAIglpmRNBl0Y3LCvYCnTJk0kwnNJkZkjNCmfYh3Pgqblwo4taFO9/GTNuFth4I+fj/c0jO7yeCa7Dtb6uwtLyyulZcL21sbm3vlHf3mjpOFWUNGotYtX2imeARawAHwdqJYkT6grX8wU3utx6Y0jyO7mGYsK4k/YgHnBIwklc+cQULYCQ9Nwn5mbloyF3F+yGMXCGw9LLcOM3lsVeu2FV7UngRnBlU0KzqXvnL7cU0lSwCKojWHcdOoJsRBZwKNi65qWYJoQPSZx2DEZFMd7PJUmN8ZJQeDmJlTgR4ov6eyIjUeih90ykJhHrey8X/vE4KwVU341GSAovo9KEgFRhinCeEe1wxCmJogFDFzV8xDYkiFEyOJROCM7/yIjTPq47hu4tK7XoWRxEdoEN0jBx0iWroFtVRA1H0iJ7RK3qznqwX6936mLYWrNnMPvpT1ucPs2yfNQ==</latexit><latexit sha1_base64="vgg6OhAwLuPdErhJTqKT8tGzn9E=">AAACFHicbZDLSgMxFIYz9VbrrerSTbAIglpmRNBl0Y3LCvYCnTJk0kwnNJkZkjNCmfYh3Pgqblwo4taFO9/GTNuFth4I+fj/c0jO7yeCa7Dtb6uwtLyyulZcL21sbm3vlHf3mjpOFWUNGotYtX2imeARawAHwdqJYkT6grX8wU3utx6Y0jyO7mGYsK4k/YgHnBIwklc+cQULYCQ9Nwn5mbloyF3F+yGMXCGw9LLcOM3lsVeu2FV7UngRnBlU0KzqXvnL7cU0lSwCKojWHcdOoJsRBZwKNi65qWYJoQPSZx2DEZFMd7PJUmN8ZJQeDmJlTgR4ov6eyIjUeih90ykJhHrey8X/vE4KwVU341GSAovo9KEgFRhinCeEe1wxCmJogFDFzV8xDYkiFEyOJROCM7/yIjTPq47hu4tK7XoWRxEdoEN0jBx0iWroFtVRA1H0iJ7RK3qznqwX6936mLYWrNnMPvpT1ucPs2yfNQ==</latexit>

Imagine degeneracy in dark sector

Heavy state, e.g. 𝜙, could be 
metastable, decay to neutrinos

E⌫ ' (m� �m�)
adecay
atoday

<latexit sha1_base64="1xMghPuH/iLdG+NW5YIjX6h4I/w="></latexit><latexit sha1_base64="1xMghPuH/iLdG+NW5YIjX6h4I/w="></latexit><latexit sha1_base64="1xMghPuH/iLdG+NW5YIjX6h4I/w="></latexit><latexit sha1_base64="1xMghPuH/iLdG+NW5YIjX6h4I/w="></latexit>

Neutrinos redshift until today
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Let’s make it even simpler
(Some of the) Dark Matter weakly coupled to 

neutrinos, similar to Majoron

This state decays to (only) neutrinos

Again, neutrinos redshift until today

L � gJ⌫c⌫
<latexit sha1_base64="du084D2Ukzm9sUrDJoAh07I6L2c=">AAACDnicbVDLSgMxFM34rPU16tJNsBRclRkRdFl0I+Kign1AZyyZNNOGZpIhD6EM/QI3/oobF4q4de3OvzHTzkJbLyQczrnnJvdEKaNKe963s7S8srq2Xtoob25t7+y6e/stJYzEpIkFE7ITIUUY5aSpqWakk0qCkoiRdjS6zPX2A5GKCn6nxykJEzTgNKYYaUv13GoWYMTgzSRQJlVEw8F1IKwhn5cF3Nzjib17bsWredOCi8AvQAUU1ei5X0FfYJMQrjFDSnV9L9VhhqSmmJFJOTCKpAiP0IB0LeQoISrMputMYNUyfRgLaQ/XcMr+dmQoUWqcRLYzQXqo5rWc/E/rGh2fhxnlqdGE49lDsWFQC5hnA/tUEqzZ2AKEJbV/hXiIJMLaJli2IfjzKy+C1knNt/j2tFK/KOIogUNwBI6BD85AHVyBBmgCDB7BM3gFb86T8+K8Ox+z1iWn8ByAP+V8/gAypZzV</latexit><latexit sha1_base64="du084D2Ukzm9sUrDJoAh07I6L2c=">AAACDnicbVDLSgMxFM34rPU16tJNsBRclRkRdFl0I+Kign1AZyyZNNOGZpIhD6EM/QI3/oobF4q4de3OvzHTzkJbLyQczrnnJvdEKaNKe963s7S8srq2Xtoob25t7+y6e/stJYzEpIkFE7ITIUUY5aSpqWakk0qCkoiRdjS6zPX2A5GKCn6nxykJEzTgNKYYaUv13GoWYMTgzSRQJlVEw8F1IKwhn5cF3Nzjib17bsWredOCi8AvQAUU1ei5X0FfYJMQrjFDSnV9L9VhhqSmmJFJOTCKpAiP0IB0LeQoISrMputMYNUyfRgLaQ/XcMr+dmQoUWqcRLYzQXqo5rWc/E/rGh2fhxnlqdGE49lDsWFQC5hnA/tUEqzZ2AKEJbV/hXiIJMLaJli2IfjzKy+C1knNt/j2tFK/KOIogUNwBI6BD85AHVyBBmgCDB7BM3gFb86T8+K8Ox+z1iWn8ByAP+V8/gAypZzV</latexit><latexit sha1_base64="du084D2Ukzm9sUrDJoAh07I6L2c=">AAACDnicbVDLSgMxFM34rPU16tJNsBRclRkRdFl0I+Kign1AZyyZNNOGZpIhD6EM/QI3/oobF4q4de3OvzHTzkJbLyQczrnnJvdEKaNKe963s7S8srq2Xtoob25t7+y6e/stJYzEpIkFE7ITIUUY5aSpqWakk0qCkoiRdjS6zPX2A5GKCn6nxykJEzTgNKYYaUv13GoWYMTgzSRQJlVEw8F1IKwhn5cF3Nzjib17bsWredOCi8AvQAUU1ei5X0FfYJMQrjFDSnV9L9VhhqSmmJFJOTCKpAiP0IB0LeQoISrMputMYNUyfRgLaQ/XcMr+dmQoUWqcRLYzQXqo5rWc/E/rGh2fhxnlqdGE49lDsWFQC5hnA/tUEqzZ2AKEJbV/hXiIJMLaJli2IfjzKy+C1knNt/j2tFK/KOIogUNwBI6BD85AHVyBBmgCDB7BM3gFb86T8+K8Ox+z1iWn8ByAP+V8/gAypZzV</latexit><latexit sha1_base64="du084D2Ukzm9sUrDJoAh07I6L2c=">AAACDnicbVDLSgMxFM34rPU16tJNsBRclRkRdFl0I+Kign1AZyyZNNOGZpIhD6EM/QI3/oobF4q4de3OvzHTzkJbLyQczrnnJvdEKaNKe963s7S8srq2Xtoob25t7+y6e/stJYzEpIkFE7ITIUUY5aSpqWakk0qCkoiRdjS6zPX2A5GKCn6nxykJEzTgNKYYaUv13GoWYMTgzSRQJlVEw8F1IKwhn5cF3Nzjib17bsWredOCi8AvQAUU1ei5X0FfYJMQrjFDSnV9L9VhhqSmmJFJOTCKpAiP0IB0LeQoISrMputMYNUyfRgLaQ/XcMr+dmQoUWqcRLYzQXqo5rWc/E/rGh2fhxnlqdGE49lDsWFQC5hnA/tUEqzZ2AKEJbV/hXiIJMLaJli2IfjzKy+C1knNt/j2tFK/KOIogUNwBI6BD85AHVyBBmgCDB7BM3gFb86T8+K8Ox+z1iWn8ByAP+V8/gAypZzV</latexit>

J
<latexit sha1_base64="sUw7tiBtF+H8EqwBLDH9JL5vMNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi3hqwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8foIGMzg==</latexit><latexit sha1_base64="sUw7tiBtF+H8EqwBLDH9JL5vMNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi3hqwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8foIGMzg==</latexit><latexit sha1_base64="sUw7tiBtF+H8EqwBLDH9JL5vMNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi3hqwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8foIGMzg==</latexit><latexit sha1_base64="sUw7tiBtF+H8EqwBLDH9JL5vMNI=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi3hqwX5AG8pmO2nXbjZhdyOU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKjft+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU359F5cd6dj0VrwclnjuEPnM8foIGMzg==</latexit>

⌫
<latexit sha1_base64="QzPQlzp7LG42rVgcii2BXB1/0uo=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoaeyvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AV7jjdc=</latexit><latexit sha1_base64="QzPQlzp7LG42rVgcii2BXB1/0uo=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoaeyvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AV7jjdc=</latexit><latexit sha1_base64="QzPQlzp7LG42rVgcii2BXB1/0uo=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoaeyvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AV7jjdc=</latexit><latexit sha1_base64="QzPQlzp7LG42rVgcii2BXB1/0uo=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoaeyvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AV7jjdc=</latexit>

⌫
<latexit sha1_base64="QzPQlzp7LG42rVgcii2BXB1/0uo=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoaeyvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AV7jjdc=</latexit><latexit sha1_base64="QzPQlzp7LG42rVgcii2BXB1/0uo=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoaeyvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AV7jjdc=</latexit><latexit sha1_base64="QzPQlzp7LG42rVgcii2BXB1/0uo=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoaeyvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AV7jjdc=</latexit><latexit sha1_base64="QzPQlzp7LG42rVgcii2BXB1/0uo=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpoaeyvlv1at4cZJX4BalCgUbf/eoNEpbFXCGT1Jiu76UY5FSjYJJPK73M8JSyMR3yrqWKxtwE+fzUKTmzyoBEibalkMzV3xM5jY2ZxKHtjCmOzLI3E//zuhlG10EuVJohV2yxKMokwYTM/iYDoTlDObGEMi3srYSNqKYMbToVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOdF+fd+Vi0lpxi5hj+wPn8AV7jjdc=</latexit>

E⌫ ' mJ
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adecay
atoday

<latexit sha1_base64="59+wWmwvlp5UIqp+5V9xsntGkkA=">AAACJHicbVDLSsNAFJ34rPVVdekmWARXJSmCgpuiCOKqgn1AU8JkctMOnZnEmYlQQj7Gjb/ixoUPXLjxW5w+BG29MHDuOfdy55wgYVRpx/m0FhaXlldWC2vF9Y3Nre3Szm5Txakk0CAxi2U7wAoYFdDQVDNoJxIwDxi0gsHFSG/dg1Q0Frd6mECX456gESVYG8ovnV36nkg9RTnceZHEJOP+dZ5V80mD/cyT3A6B4GGe/7Q6DketXyo7FWdc9jxwp6CMplX3S29eGJOUg9CEYaU6rpPoboalpoRBXvRSBQkmA9yDjoECc1DdbGwytw8NE9pRLM0T2h6zvzcyzJUa8sBMcqz7alYbkf9pnVRHp92MiiTVIMjkUJQy49IeJWaHVALRbGgAJpKav9qkj0062uRaNCG4s5bnQbNacQ2+OS7XzqdxFNA+OkBHyEUnqIauUB01EEEP6Am9oFfr0Xq23q2PyeiCNd3ZQ3/K+voGxVimvA==</latexit><latexit sha1_base64="59+wWmwvlp5UIqp+5V9xsntGkkA=">AAACJHicbVDLSsNAFJ34rPVVdekmWARXJSmCgpuiCOKqgn1AU8JkctMOnZnEmYlQQj7Gjb/ixoUPXLjxW5w+BG29MHDuOfdy55wgYVRpx/m0FhaXlldWC2vF9Y3Nre3Szm5Txakk0CAxi2U7wAoYFdDQVDNoJxIwDxi0gsHFSG/dg1Q0Frd6mECX456gESVYG8ovnV36nkg9RTnceZHEJOP+dZ5V80mD/cyT3A6B4GGe/7Q6DketXyo7FWdc9jxwp6CMplX3S29eGJOUg9CEYaU6rpPoboalpoRBXvRSBQkmA9yDjoECc1DdbGwytw8NE9pRLM0T2h6zvzcyzJUa8sBMcqz7alYbkf9pnVRHp92MiiTVIMjkUJQy49IeJWaHVALRbGgAJpKav9qkj0062uRaNCG4s5bnQbNacQ2+OS7XzqdxFNA+OkBHyEUnqIauUB01EEEP6Am9oFfr0Xq23q2PyeiCNd3ZQ3/K+voGxVimvA==</latexit><latexit sha1_base64="59+wWmwvlp5UIqp+5V9xsntGkkA=">AAACJHicbVDLSsNAFJ34rPVVdekmWARXJSmCgpuiCOKqgn1AU8JkctMOnZnEmYlQQj7Gjb/ixoUPXLjxW5w+BG29MHDuOfdy55wgYVRpx/m0FhaXlldWC2vF9Y3Nre3Szm5Txakk0CAxi2U7wAoYFdDQVDNoJxIwDxi0gsHFSG/dg1Q0Frd6mECX456gESVYG8ovnV36nkg9RTnceZHEJOP+dZ5V80mD/cyT3A6B4GGe/7Q6DketXyo7FWdc9jxwp6CMplX3S29eGJOUg9CEYaU6rpPoboalpoRBXvRSBQkmA9yDjoECc1DdbGwytw8NE9pRLM0T2h6zvzcyzJUa8sBMcqz7alYbkf9pnVRHp92MiiTVIMjkUJQy49IeJWaHVALRbGgAJpKav9qkj0062uRaNCG4s5bnQbNacQ2+OS7XzqdxFNA+OkBHyEUnqIauUB01EEEP6Am9oFfr0Xq23q2PyeiCNd3ZQ3/K+voGxVimvA==</latexit><latexit sha1_base64="59+wWmwvlp5UIqp+5V9xsntGkkA=">AAACJHicbVDLSsNAFJ34rPVVdekmWARXJSmCgpuiCOKqgn1AU8JkctMOnZnEmYlQQj7Gjb/ixoUPXLjxW5w+BG29MHDuOfdy55wgYVRpx/m0FhaXlldWC2vF9Y3Nre3Szm5Txakk0CAxi2U7wAoYFdDQVDNoJxIwDxi0gsHFSG/dg1Q0Frd6mECX456gESVYG8ovnV36nkg9RTnceZHEJOP+dZ5V80mD/cyT3A6B4GGe/7Q6DketXyo7FWdc9jxwp6CMplX3S29eGJOUg9CEYaU6rpPoboalpoRBXvRSBQkmA9yDjoECc1DdbGwytw8NE9pRLM0T2h6zvzcyzJUa8sBMcqz7alYbkf9pnVRHp92MiiTVIMjkUJQy49IeJWaHVALRbGgAJpKav9qkj0062uRaNCG4s5bnQbNacQ2+OS7XzqdxFNA+OkBHyEUnqIauUB01EEEP6Am9oFfr0Xq23q2PyeiCNd3ZQ3/K+voGxVimvA==</latexit>

What sort of flux can we imagine?

(See Julian’s talk yesterday)
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Constraints on this scenario
Roughly speaking there are three possibilities 

for DM lifetime 𝜏N (two are interesting)

0.  Before BBN 𝜏N≲1 s: neutrinos thermalize, no effect 
1. After BBN, before recombination 1 s≲𝜏N≲4×105 yr: 

neutrinos contribute to 𝑁eff measured in CMB 
2. After recombination 𝜏N≳4×105 yr: 𝐽 acts as 

decaying DM component, affects CMB



!6

Number densities
Assuming that 𝐽 is nonrelativisitic 
before decay, its number density is

nJ(t) = ⌦J
⇢cr,0
mJ

⇣a0
a

⌘3
e�t/⌧J

=
62.5

cm3

✓
⌦J/⌦dm

0.05

◆✓
eV

mJ

◆⇣a0
a

⌘3
e�t/⌧

<latexit sha1_base64="6WJJ1QZFwxsoRrZ/zXPp8e2vhWc="></latexit><latexit sha1_base64="6WJJ1QZFwxsoRrZ/zXPp8e2vhWc="></latexit><latexit sha1_base64="6WJJ1QZFwxsoRrZ/zXPp8e2vhWc="></latexit><latexit sha1_base64="6WJJ1QZFwxsoRrZ/zXPp8e2vhWc="></latexit>

The number density of the 
neutrinos from 𝐽 is then dñ⌫

dt
+ 3Hñ⌫ =

2nJ

⌧J
<latexit sha1_base64="ZgGO3Rfr7i26ceaNqiOXf7uXI6k=">AAACJHicbVDLSgMxFM34rPVVdekmWARBkJkqKIhQdFNcVbCt0ClDJpNpQzOZIbkjlGE+xo2/4saFD1y48VtM21nUx4GQwznnktzjJ4JrsO1Pa25+YXFpubRSXl1b39isbG23dZwqylo0FrG684lmgkvWAg6C3SWKkcgXrOMPr8Z+554pzWN5C6OE9SLSlzzklICRvMq5GypCs8AFLgKGpefKNM8CyA+PG7PaxTRXk951nrlAUnN7lap9ZE+A/xKnIFVUoOlV3twgpmnEJFBBtO46dgK9jCjgVLC87KaaJYQOSZ91DZUkYrqXTZbM8b5RAhzGyhwJeKLOTmQk0noU+SYZERjo395Y/M/rphCe9TIukxSYpNOHwlRgiPG4MRxwxSiIkSGEKm7+iumAmDbA9Fo2JTi/V/5L2rUjx/Cbk2r9sqijhHbRHjpADjpFddRATdRCFD2gJ/SCXq1H69l6tz6m0TmrmNlBP2B9fQMgWqW0</latexit><latexit sha1_base64="ZgGO3Rfr7i26ceaNqiOXf7uXI6k=">AAACJHicbVDLSgMxFM34rPVVdekmWARBkJkqKIhQdFNcVbCt0ClDJpNpQzOZIbkjlGE+xo2/4saFD1y48VtM21nUx4GQwznnktzjJ4JrsO1Pa25+YXFpubRSXl1b39isbG23dZwqylo0FrG684lmgkvWAg6C3SWKkcgXrOMPr8Z+554pzWN5C6OE9SLSlzzklICRvMq5GypCs8AFLgKGpefKNM8CyA+PG7PaxTRXk951nrlAUnN7lap9ZE+A/xKnIFVUoOlV3twgpmnEJFBBtO46dgK9jCjgVLC87KaaJYQOSZ91DZUkYrqXTZbM8b5RAhzGyhwJeKLOTmQk0noU+SYZERjo395Y/M/rphCe9TIukxSYpNOHwlRgiPG4MRxwxSiIkSGEKm7+iumAmDbA9Fo2JTi/V/5L2rUjx/Cbk2r9sqijhHbRHjpADjpFddRATdRCFD2gJ/SCXq1H69l6tz6m0TmrmNlBP2B9fQMgWqW0</latexit><latexit sha1_base64="ZgGO3Rfr7i26ceaNqiOXf7uXI6k=">AAACJHicbVDLSgMxFM34rPVVdekmWARBkJkqKIhQdFNcVbCt0ClDJpNpQzOZIbkjlGE+xo2/4saFD1y48VtM21nUx4GQwznnktzjJ4JrsO1Pa25+YXFpubRSXl1b39isbG23dZwqylo0FrG684lmgkvWAg6C3SWKkcgXrOMPr8Z+554pzWN5C6OE9SLSlzzklICRvMq5GypCs8AFLgKGpefKNM8CyA+PG7PaxTRXk951nrlAUnN7lap9ZE+A/xKnIFVUoOlV3twgpmnEJFBBtO46dgK9jCjgVLC87KaaJYQOSZ91DZUkYrqXTZbM8b5RAhzGyhwJeKLOTmQk0noU+SYZERjo395Y/M/rphCe9TIukxSYpNOHwlRgiPG4MRxwxSiIkSGEKm7+iumAmDbA9Fo2JTi/V/5L2rUjx/Cbk2r9sqijhHbRHjpADjpFddRATdRCFD2gJ/SCXq1H69l6tz6m0TmrmNlBP2B9fQMgWqW0</latexit><latexit sha1_base64="ZgGO3Rfr7i26ceaNqiOXf7uXI6k=">AAACJHicbVDLSgMxFM34rPVVdekmWARBkJkqKIhQdFNcVbCt0ClDJpNpQzOZIbkjlGE+xo2/4saFD1y48VtM21nUx4GQwznnktzjJ4JrsO1Pa25+YXFpubRSXl1b39isbG23dZwqylo0FrG684lmgkvWAg6C3SWKkcgXrOMPr8Z+554pzWN5C6OE9SLSlzzklICRvMq5GypCs8AFLgKGpefKNM8CyA+PG7PaxTRXk951nrlAUnN7lap9ZE+A/xKnIFVUoOlV3twgpmnEJFBBtO46dgK9jCjgVLC87KaaJYQOSZ91DZUkYrqXTZbM8b5RAhzGyhwJeKLOTmQk0noU+SYZERjo395Y/M/rphCe9TIukxSYpNOHwlRgiPG4MRxwxSiIkSGEKm7+iumAmDbA9Fo2JTi/V/5L2rUjx/Cbk2r9sqijhHbRHjpADjpFddRATdRCFD2gJ/SCXq1H69l6tz6m0TmrmNlBP2B9fQMgWqW0</latexit>

ñ⌫(t) =
2⌦J⇢cr,0

mJ

1� e�t/⌧J

a3

=
125

cm3

✓
⌦J/⌦dm

0.05

◆✓
eV

mJ

◆
1� e�t/⌧J

a3
<latexit sha1_base64="CYvEVVLJAR6qSbBhhChCjjWakyc="></latexit><latexit sha1_base64="CYvEVVLJAR6qSbBhhChCjjWakyc="></latexit><latexit sha1_base64="CYvEVVLJAR6qSbBhhChCjjWakyc="></latexit><latexit sha1_base64="CYvEVVLJAR6qSbBhhChCjjWakyc="></latexit>

)
<latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit>
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1. Decays before 
recombination

Energy density in neutrinos 
from 𝐽 is important quantity 
here

d⇢̃⌫

dt
+ 4H ⇢̃⌫ =

mJnJ

⌧J
<latexit sha1_base64="/Opzt/S53klO3UdCDHKXeuZH4ls=">AAACK3icbVDLSgMxFM34rPVVdekmWARBkBkp6EYodVO6qmBroVOGTCbThmYyQ3JHKMP8jxt/xYUufODW/zB9LGzrgZDDOeeS3OMngmuw7U9rZXVtfWOzsFXc3tnd2y8dHLZ1nCrKWjQWser4RDPBJWsBB8E6iWIk8gV78Ie3Y//hkSnNY3kPo4T1ItKXPOSUgJG8Us0NFaFZ4AIXAXPVIPZcmeZZAPl5pT6v3kyzkdfA0mvkmQskNbdXKtsX9gR4mTgzUkYzNL3SqxvENI2YBCqI1l3HTqCXEQWcCpYX3VSzhNAh6bOuoZJETPeyya45PjVKgMNYmSMBT9S/ExmJtB5FvklGBAZ60RuL/3ndFMLrXsZlkgKTdPpQmAoMMR4XhwOuGAUxMoRQxc1fMR0QUwiYeoumBGdx5WXSvrxwDL+rlKu1WR0FdIxO0Bly0BWqojpqohai6Am9oHf0YT1bb9aX9T2NrlizmSM0B+vnF7+cqS0=</latexit><latexit sha1_base64="/Opzt/S53klO3UdCDHKXeuZH4ls=">AAACK3icbVDLSgMxFM34rPVVdekmWARBkBkp6EYodVO6qmBroVOGTCbThmYyQ3JHKMP8jxt/xYUufODW/zB9LGzrgZDDOeeS3OMngmuw7U9rZXVtfWOzsFXc3tnd2y8dHLZ1nCrKWjQWser4RDPBJWsBB8E6iWIk8gV78Ie3Y//hkSnNY3kPo4T1ItKXPOSUgJG8Us0NFaFZ4AIXAXPVIPZcmeZZAPl5pT6v3kyzkdfA0mvkmQskNbdXKtsX9gR4mTgzUkYzNL3SqxvENI2YBCqI1l3HTqCXEQWcCpYX3VSzhNAh6bOuoZJETPeyya45PjVKgMNYmSMBT9S/ExmJtB5FvklGBAZ60RuL/3ndFMLrXsZlkgKTdPpQmAoMMR4XhwOuGAUxMoRQxc1fMR0QUwiYeoumBGdx5WXSvrxwDL+rlKu1WR0FdIxO0Bly0BWqojpqohai6Am9oHf0YT1bb9aX9T2NrlizmSM0B+vnF7+cqS0=</latexit><latexit sha1_base64="/Opzt/S53klO3UdCDHKXeuZH4ls=">AAACK3icbVDLSgMxFM34rPVVdekmWARBkBkp6EYodVO6qmBroVOGTCbThmYyQ3JHKMP8jxt/xYUufODW/zB9LGzrgZDDOeeS3OMngmuw7U9rZXVtfWOzsFXc3tnd2y8dHLZ1nCrKWjQWser4RDPBJWsBB8E6iWIk8gV78Ie3Y//hkSnNY3kPo4T1ItKXPOSUgJG8Us0NFaFZ4AIXAXPVIPZcmeZZAPl5pT6v3kyzkdfA0mvkmQskNbdXKtsX9gR4mTgzUkYzNL3SqxvENI2YBCqI1l3HTqCXEQWcCpYX3VSzhNAh6bOuoZJETPeyya45PjVKgMNYmSMBT9S/ExmJtB5FvklGBAZ60RuL/3ndFMLrXsZlkgKTdPpQmAoMMR4XhwOuGAUxMoRQxc1fMR0QUwiYeoumBGdx5WXSvrxwDL+rlKu1WR0FdIxO0Bly0BWqojpqohai6Am9oHf0YT1bb9aX9T2NrlizmSM0B+vnF7+cqS0=</latexit><latexit sha1_base64="/Opzt/S53klO3UdCDHKXeuZH4ls=">AAACK3icbVDLSgMxFM34rPVVdekmWARBkBkp6EYodVO6qmBroVOGTCbThmYyQ3JHKMP8jxt/xYUufODW/zB9LGzrgZDDOeeS3OMngmuw7U9rZXVtfWOzsFXc3tnd2y8dHLZ1nCrKWjQWser4RDPBJWsBB8E6iWIk8gV78Ie3Y//hkSnNY3kPo4T1ItKXPOSUgJG8Us0NFaFZ4AIXAXPVIPZcmeZZAPl5pT6v3kyzkdfA0mvkmQskNbdXKtsX9gR4mTgzUkYzNL3SqxvENI2YBCqI1l3HTqCXEQWcCpYX3VSzhNAh6bOuoZJETPeyya45PjVKgMNYmSMBT9S/ExmJtB5FvklGBAZ60RuL/3ndFMLrXsZlkgKTdPpQmAoMMR4XhwOuGAUxMoRQxc1fMR0QUwiYeoumBGdx5WXSvrxwDL+rlKu1WR0FdIxO0Bly0BWqojpqohai6Am9oHf0YT1bb9aX9T2NrlizmSM0B+vnF7+cqS0=</latexit>

⇢̃⌫
⇢�

���
trec�t�⌧J

=

p
⇡

2

⌦J

⌦�

r
⌧J
t̄r

= 0.154

✓
⌦J

⌦dm

◆r
⌧J

103 yr
= 0.23�Ne↵

<latexit sha1_base64="UJ5XfZixJaGA31eXZ/bHItcI834="></latexit><latexit sha1_base64="UJ5XfZixJaGA31eXZ/bHItcI834="></latexit><latexit sha1_base64="UJ5XfZixJaGA31eXZ/bHItcI834="></latexit><latexit sha1_base64="UJ5XfZixJaGA31eXZ/bHItcI834="></latexit>

)
<latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit>

or ñ⌫ =
1.0⇥ 10�2

cm3

✓
�Ne↵

0.28

◆✓
100 keV

mJ

◆s
103 yr

⌧J
<latexit sha1_base64="suUhoLtuHJR8wnHatzOXKWcBSxU="></latexit><latexit sha1_base64="suUhoLtuHJR8wnHatzOXKWcBSxU="></latexit><latexit sha1_base64="suUhoLtuHJR8wnHatzOXKWcBSxU="></latexit><latexit sha1_base64="suUhoLtuHJR8wnHatzOXKWcBSxU="></latexit>

This is a strong constraint on neutrinos 
from 𝐽 decays before CMB last scattering
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2. Decays after 
recombination

Now 𝐽 acts a decaying DM component impacts CMB

⌦J

⌦dm
. 0.038

<latexit sha1_base64="OnDvLFnp9i+XtagdSXuRUr3omVU=">AAACF3icbZDLSgMxFIYz9VbrrerSTbAIrsqMCnZZdCNurGAv0BmGTHqmDU1mhiQjlGHewo2v4saFIm5159uYXgRtPRDy8f/nkJw/SDhT2ra/rMLS8srqWnG9tLG5tb1T3t1rqTiVFJo05rHsBEQBZxE0NdMcOokEIgIO7WB4Ofbb9yAVi6M7PUrAE6QfsZBRoo3kl6tuKAnN3BsBfeJf5z+UuVLgnshzl4NSiglsV+3Tml+umHtSeBGcGVTQrBp++dPtxTQVEGnKiVJdx060lxGpGeWQl9xUQULokPShazAiApSXTfbK8ZFRejiMpTmRxhP190RGhFIjEZhOQfRAzXtj8T+vm+qw5mUsSlINEZ0+FKYc6xiPQ8I9JoFqPjJAqGTmr5gOiAlKmyhLJgRnfuVFaJ1UHcO3Z5X6xSyOIjpAh+gYOegc1dEVaqAmougBPaEX9Go9Ws/Wm/U+bS1Ys5l99Kesj2+nkZ+K</latexit><latexit sha1_base64="OnDvLFnp9i+XtagdSXuRUr3omVU=">AAACF3icbZDLSgMxFIYz9VbrrerSTbAIrsqMCnZZdCNurGAv0BmGTHqmDU1mhiQjlGHewo2v4saFIm5159uYXgRtPRDy8f/nkJw/SDhT2ra/rMLS8srqWnG9tLG5tb1T3t1rqTiVFJo05rHsBEQBZxE0NdMcOokEIgIO7WB4Ofbb9yAVi6M7PUrAE6QfsZBRoo3kl6tuKAnN3BsBfeJf5z+UuVLgnshzl4NSiglsV+3Tml+umHtSeBGcGVTQrBp++dPtxTQVEGnKiVJdx060lxGpGeWQl9xUQULokPShazAiApSXTfbK8ZFRejiMpTmRxhP190RGhFIjEZhOQfRAzXtj8T+vm+qw5mUsSlINEZ0+FKYc6xiPQ8I9JoFqPjJAqGTmr5gOiAlKmyhLJgRnfuVFaJ1UHcO3Z5X6xSyOIjpAh+gYOegc1dEVaqAmougBPaEX9Go9Ws/Wm/U+bS1Ys5l99Kesj2+nkZ+K</latexit><latexit sha1_base64="OnDvLFnp9i+XtagdSXuRUr3omVU=">AAACF3icbZDLSgMxFIYz9VbrrerSTbAIrsqMCnZZdCNurGAv0BmGTHqmDU1mhiQjlGHewo2v4saFIm5159uYXgRtPRDy8f/nkJw/SDhT2ra/rMLS8srqWnG9tLG5tb1T3t1rqTiVFJo05rHsBEQBZxE0NdMcOokEIgIO7WB4Ofbb9yAVi6M7PUrAE6QfsZBRoo3kl6tuKAnN3BsBfeJf5z+UuVLgnshzl4NSiglsV+3Tml+umHtSeBGcGVTQrBp++dPtxTQVEGnKiVJdx060lxGpGeWQl9xUQULokPShazAiApSXTfbK8ZFRejiMpTmRxhP190RGhFIjEZhOQfRAzXtj8T+vm+qw5mUsSlINEZ0+FKYc6xiPQ8I9JoFqPjJAqGTmr5gOiAlKmyhLJgRnfuVFaJ1UHcO3Z5X6xSyOIjpAh+gYOegc1dEVaqAmougBPaEX9Go9Ws/Wm/U+bS1Ys5l99Kesj2+nkZ+K</latexit><latexit sha1_base64="OnDvLFnp9i+XtagdSXuRUr3omVU=">AAACF3icbZDLSgMxFIYz9VbrrerSTbAIrsqMCnZZdCNurGAv0BmGTHqmDU1mhiQjlGHewo2v4saFIm5159uYXgRtPRDy8f/nkJw/SDhT2ra/rMLS8srqWnG9tLG5tb1T3t1rqTiVFJo05rHsBEQBZxE0NdMcOokEIgIO7WB4Ofbb9yAVi6M7PUrAE6QfsZBRoo3kl6tuKAnN3BsBfeJf5z+UuVLgnshzl4NSiglsV+3Tml+umHtSeBGcGVTQrBp++dPtxTQVEGnKiVJdx060lxGpGeWQl9xUQULokPShazAiApSXTfbK8ZFRejiMpTmRxhP190RGhFIjEZhOQfRAzXtj8T+vm+qw5mUsSlINEZ0+FKYc6xiPQ8I9JoFqPjJAqGTmr5gOiAlKmyhLJgRnfuVFaJ1UHcO3Z5X6xSyOIjpAh+gYOegc1dEVaqAmougBPaEX9Go9Ws/Wm/U+bS1Ys5l99Kesj2+nkZ+K</latexit>

⌦J

⌦dm
. min(1, ⌧J/1.59⇥ 1011 yr)

<latexit sha1_base64="q9t1aFYNC09Tg0tTXp+tI83oX+w="></latexit><latexit sha1_base64="q9t1aFYNC09Tg0tTXp+tI83oX+w="></latexit><latexit sha1_base64="q9t1aFYNC09Tg0tTXp+tI83oX+w="></latexit><latexit sha1_base64="q9t1aFYNC09Tg0tTXp+tI83oX+w="></latexit>

Poulin, Lesgourgues, 
Serpico, arXiv: 
1606.02073

⌧J ⌧ tU ' 13.8⇥ 109 yr
<latexit sha1_base64="NRE3d6Xb/fZzKaVbfsI0QMwcWhE=">AAACFHicbZDLSsNAFIYnXmu9VV26GSyCIJREBeuu6EZcVbAXaGqYTCft0JkkzpwIIdR3cOOruHGhiFsX7nwbp5eFtv4w8PGfczhzfj8WXINtf1tz8wuLS8u5lfzq2vrGZmFru66jRFFWo5GIVNMnmgkeshpwEKwZK0akL1jD718M6417pjSPwhtIY9aWpBvygFMCxvIKhy6QxLtyhcDg1VzNJbtzjktlFwxp7Ni3Zw+ZqyRO1cArFO2SPRKeBWcCRTRR1St8uZ2IJpKFQAXRuuXYMbQzooBTwQZ5N9EsJrRPuqxlMCRmZTsbHTXA+8bp4CBS5oWAR+7viYxIrVPpm05JoKena0Pzv1orgaDczngYJ8BCOl4UJOb+CA8Twh2uGAWRGiBUcfNXTHtEEQomx7wJwZk+eRbqRyXH8PVJsXI+iSOHdtEeOkAOOkUVdImqqIYoekTP6BW9WU/Wi/VufYxb56zJzA76I+vzB1XYnbs=</latexit><latexit sha1_base64="NRE3d6Xb/fZzKaVbfsI0QMwcWhE=">AAACFHicbZDLSsNAFIYnXmu9VV26GSyCIJREBeuu6EZcVbAXaGqYTCft0JkkzpwIIdR3cOOruHGhiFsX7nwbp5eFtv4w8PGfczhzfj8WXINtf1tz8wuLS8u5lfzq2vrGZmFru66jRFFWo5GIVNMnmgkeshpwEKwZK0akL1jD718M6417pjSPwhtIY9aWpBvygFMCxvIKhy6QxLtyhcDg1VzNJbtzjktlFwxp7Ni3Zw+ZqyRO1cArFO2SPRKeBWcCRTRR1St8uZ2IJpKFQAXRuuXYMbQzooBTwQZ5N9EsJrRPuqxlMCRmZTsbHTXA+8bp4CBS5oWAR+7viYxIrVPpm05JoKena0Pzv1orgaDczngYJ8BCOl4UJOb+CA8Twh2uGAWRGiBUcfNXTHtEEQomx7wJwZk+eRbqRyXH8PVJsXI+iSOHdtEeOkAOOkUVdImqqIYoekTP6BW9WU/Wi/VufYxb56zJzA76I+vzB1XYnbs=</latexit><latexit sha1_base64="NRE3d6Xb/fZzKaVbfsI0QMwcWhE=">AAACFHicbZDLSsNAFIYnXmu9VV26GSyCIJREBeuu6EZcVbAXaGqYTCft0JkkzpwIIdR3cOOruHGhiFsX7nwbp5eFtv4w8PGfczhzfj8WXINtf1tz8wuLS8u5lfzq2vrGZmFru66jRFFWo5GIVNMnmgkeshpwEKwZK0akL1jD718M6417pjSPwhtIY9aWpBvygFMCxvIKhy6QxLtyhcDg1VzNJbtzjktlFwxp7Ni3Zw+ZqyRO1cArFO2SPRKeBWcCRTRR1St8uZ2IJpKFQAXRuuXYMbQzooBTwQZ5N9EsJrRPuqxlMCRmZTsbHTXA+8bp4CBS5oWAR+7viYxIrVPpm05JoKena0Pzv1orgaDczngYJ8BCOl4UJOb+CA8Twh2uGAWRGiBUcfNXTHtEEQomx7wJwZk+eRbqRyXH8PVJsXI+iSOHdtEeOkAOOkUVdImqqIYoekTP6BW9WU/Wi/VufYxb56zJzA76I+vzB1XYnbs=</latexit><latexit sha1_base64="NRE3d6Xb/fZzKaVbfsI0QMwcWhE=">AAACFHicbZDLSsNAFIYnXmu9VV26GSyCIJREBeuu6EZcVbAXaGqYTCft0JkkzpwIIdR3cOOruHGhiFsX7nwbp5eFtv4w8PGfczhzfj8WXINtf1tz8wuLS8u5lfzq2vrGZmFru66jRFFWo5GIVNMnmgkeshpwEKwZK0akL1jD718M6417pjSPwhtIY9aWpBvygFMCxvIKhy6QxLtyhcDg1VzNJbtzjktlFwxp7Ni3Zw+ZqyRO1cArFO2SPRKeBWcCRTRR1St8uZ2IJpKFQAXRuuXYMbQzooBTwQZ5N9EsJrRPuqxlMCRmZTsbHTXA+8bp4CBS5oWAR+7viYxIrVPpm05JoKena0Pzv1orgaDczngYJ8BCOl4UJOb+CA8Twh2uGAWRGiBUcfNXTHtEEQomx7wJwZk+eRbqRyXH8PVJsXI+iSOHdtEeOkAOOkUVdImqqIYoekTP6BW9WU/Wi/VufYxb56zJzA76I+vzB1XYnbs=</latexit>

for

for longer lifetimes
)

<latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit>
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2. Decays after 
recombination

Now 𝐽 acts a decaying DM component impacts CMB

Poulin, Lesgourgues, 
Serpico, arXiv: 
1606.02073

⌧J ⌧ tU ' 13.8⇥ 109 yr
<latexit sha1_base64="NRE3d6Xb/fZzKaVbfsI0QMwcWhE=">AAACFHicbZDLSsNAFIYnXmu9VV26GSyCIJREBeuu6EZcVbAXaGqYTCft0JkkzpwIIdR3cOOruHGhiFsX7nwbp5eFtv4w8PGfczhzfj8WXINtf1tz8wuLS8u5lfzq2vrGZmFru66jRFFWo5GIVNMnmgkeshpwEKwZK0akL1jD718M6417pjSPwhtIY9aWpBvygFMCxvIKhy6QxLtyhcDg1VzNJbtzjktlFwxp7Ni3Zw+ZqyRO1cArFO2SPRKeBWcCRTRR1St8uZ2IJpKFQAXRuuXYMbQzooBTwQZ5N9EsJrRPuqxlMCRmZTsbHTXA+8bp4CBS5oWAR+7viYxIrVPpm05JoKena0Pzv1orgaDczngYJ8BCOl4UJOb+CA8Twh2uGAWRGiBUcfNXTHtEEQomx7wJwZk+eRbqRyXH8PVJsXI+iSOHdtEeOkAOOkUVdImqqIYoekTP6BW9WU/Wi/VufYxb56zJzA76I+vzB1XYnbs=</latexit><latexit sha1_base64="NRE3d6Xb/fZzKaVbfsI0QMwcWhE=">AAACFHicbZDLSsNAFIYnXmu9VV26GSyCIJREBeuu6EZcVbAXaGqYTCft0JkkzpwIIdR3cOOruHGhiFsX7nwbp5eFtv4w8PGfczhzfj8WXINtf1tz8wuLS8u5lfzq2vrGZmFru66jRFFWo5GIVNMnmgkeshpwEKwZK0akL1jD718M6417pjSPwhtIY9aWpBvygFMCxvIKhy6QxLtyhcDg1VzNJbtzjktlFwxp7Ni3Zw+ZqyRO1cArFO2SPRKeBWcCRTRR1St8uZ2IJpKFQAXRuuXYMbQzooBTwQZ5N9EsJrRPuqxlMCRmZTsbHTXA+8bp4CBS5oWAR+7viYxIrVPpm05JoKena0Pzv1orgaDczngYJ8BCOl4UJOb+CA8Twh2uGAWRGiBUcfNXTHtEEQomx7wJwZk+eRbqRyXH8PVJsXI+iSOHdtEeOkAOOkUVdImqqIYoekTP6BW9WU/Wi/VufYxb56zJzA76I+vzB1XYnbs=</latexit><latexit sha1_base64="NRE3d6Xb/fZzKaVbfsI0QMwcWhE=">AAACFHicbZDLSsNAFIYnXmu9VV26GSyCIJREBeuu6EZcVbAXaGqYTCft0JkkzpwIIdR3cOOruHGhiFsX7nwbp5eFtv4w8PGfczhzfj8WXINtf1tz8wuLS8u5lfzq2vrGZmFru66jRFFWo5GIVNMnmgkeshpwEKwZK0akL1jD718M6417pjSPwhtIY9aWpBvygFMCxvIKhy6QxLtyhcDg1VzNJbtzjktlFwxp7Ni3Zw+ZqyRO1cArFO2SPRKeBWcCRTRR1St8uZ2IJpKFQAXRuuXYMbQzooBTwQZ5N9EsJrRPuqxlMCRmZTsbHTXA+8bp4CBS5oWAR+7viYxIrVPpm05JoKena0Pzv1orgaDczngYJ8BCOl4UJOb+CA8Twh2uGAWRGiBUcfNXTHtEEQomx7wJwZk+eRbqRyXH8PVJsXI+iSOHdtEeOkAOOkUVdImqqIYoekTP6BW9WU/Wi/VufYxb56zJzA76I+vzB1XYnbs=</latexit><latexit sha1_base64="NRE3d6Xb/fZzKaVbfsI0QMwcWhE=">AAACFHicbZDLSsNAFIYnXmu9VV26GSyCIJREBeuu6EZcVbAXaGqYTCft0JkkzpwIIdR3cOOruHGhiFsX7nwbp5eFtv4w8PGfczhzfj8WXINtf1tz8wuLS8u5lfzq2vrGZmFru66jRFFWo5GIVNMnmgkeshpwEKwZK0akL1jD718M6417pjSPwhtIY9aWpBvygFMCxvIKhy6QxLtyhcDg1VzNJbtzjktlFwxp7Ni3Zw+ZqyRO1cArFO2SPRKeBWcCRTRR1St8uZ2IJpKFQAXRuuXYMbQzooBTwQZ5N9EsJrRPuqxlMCRmZTsbHTXA+8bp4CBS5oWAR+7viYxIrVPpm05JoKena0Pzv1orgaDczngYJ8BCOl4UJOb+CA8Twh2uGAWRGiBUcfNXTHtEEQomx7wJwZk+eRbqRyXH8PVJsXI+iSOHdtEeOkAOOkUVdImqqIYoekTP6BW9WU/Wi/VufYxb56zJzA76I+vzB1XYnbs=</latexit>

for

for longer lifetimes
)

<latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit>
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2. Decays after 
recombination

Now 𝐽 acts a decaying DM component impacts CMB

Poulin, Lesgourgues, 
Serpico, arXiv: 
1606.02073

⌧J ⌧ tU ' 13.8⇥ 109 yr
<latexit sha1_base64="NRE3d6Xb/fZzKaVbfsI0QMwcWhE=">AAACFHicbZDLSsNAFIYnXmu9VV26GSyCIJREBeuu6EZcVbAXaGqYTCft0JkkzpwIIdR3cOOruHGhiFsX7nwbp5eFtv4w8PGfczhzfj8WXINtf1tz8wuLS8u5lfzq2vrGZmFru66jRFFWo5GIVNMnmgkeshpwEKwZK0akL1jD718M6417pjSPwhtIY9aWpBvygFMCxvIKhy6QxLtyhcDg1VzNJbtzjktlFwxp7Ni3Zw+ZqyRO1cArFO2SPRKeBWcCRTRR1St8uZ2IJpKFQAXRuuXYMbQzooBTwQZ5N9EsJrRPuqxlMCRmZTsbHTXA+8bp4CBS5oWAR+7viYxIrVPpm05JoKena0Pzv1orgaDczngYJ8BCOl4UJOb+CA8Twh2uGAWRGiBUcfNXTHtEEQomx7wJwZk+eRbqRyXH8PVJsXI+iSOHdtEeOkAOOkUVdImqqIYoekTP6BW9WU/Wi/VufYxb56zJzA76I+vzB1XYnbs=</latexit><latexit sha1_base64="NRE3d6Xb/fZzKaVbfsI0QMwcWhE=">AAACFHicbZDLSsNAFIYnXmu9VV26GSyCIJREBeuu6EZcVbAXaGqYTCft0JkkzpwIIdR3cOOruHGhiFsX7nwbp5eFtv4w8PGfczhzfj8WXINtf1tz8wuLS8u5lfzq2vrGZmFru66jRFFWo5GIVNMnmgkeshpwEKwZK0akL1jD718M6417pjSPwhtIY9aWpBvygFMCxvIKhy6QxLtyhcDg1VzNJbtzjktlFwxp7Ni3Zw+ZqyRO1cArFO2SPRKeBWcCRTRR1St8uZ2IJpKFQAXRuuXYMbQzooBTwQZ5N9EsJrRPuqxlMCRmZTsbHTXA+8bp4CBS5oWAR+7viYxIrVPpm05JoKena0Pzv1orgaDczngYJ8BCOl4UJOb+CA8Twh2uGAWRGiBUcfNXTHtEEQomx7wJwZk+eRbqRyXH8PVJsXI+iSOHdtEeOkAOOkUVdImqqIYoekTP6BW9WU/Wi/VufYxb56zJzA76I+vzB1XYnbs=</latexit><latexit sha1_base64="NRE3d6Xb/fZzKaVbfsI0QMwcWhE=">AAACFHicbZDLSsNAFIYnXmu9VV26GSyCIJREBeuu6EZcVbAXaGqYTCft0JkkzpwIIdR3cOOruHGhiFsX7nwbp5eFtv4w8PGfczhzfj8WXINtf1tz8wuLS8u5lfzq2vrGZmFru66jRFFWo5GIVNMnmgkeshpwEKwZK0akL1jD718M6417pjSPwhtIY9aWpBvygFMCxvIKhy6QxLtyhcDg1VzNJbtzjktlFwxp7Ni3Zw+ZqyRO1cArFO2SPRKeBWcCRTRR1St8uZ2IJpKFQAXRuuXYMbQzooBTwQZ5N9EsJrRPuqxlMCRmZTsbHTXA+8bp4CBS5oWAR+7viYxIrVPpm05JoKena0Pzv1orgaDczngYJ8BCOl4UJOb+CA8Twh2uGAWRGiBUcfNXTHtEEQomx7wJwZk+eRbqRyXH8PVJsXI+iSOHdtEeOkAOOkUVdImqqIYoekTP6BW9WU/Wi/VufYxb56zJzA76I+vzB1XYnbs=</latexit><latexit sha1_base64="NRE3d6Xb/fZzKaVbfsI0QMwcWhE=">AAACFHicbZDLSsNAFIYnXmu9VV26GSyCIJREBeuu6EZcVbAXaGqYTCft0JkkzpwIIdR3cOOruHGhiFsX7nwbp5eFtv4w8PGfczhzfj8WXINtf1tz8wuLS8u5lfzq2vrGZmFru66jRFFWo5GIVNMnmgkeshpwEKwZK0akL1jD718M6417pjSPwhtIY9aWpBvygFMCxvIKhy6QxLtyhcDg1VzNJbtzjktlFwxp7Ni3Zw+ZqyRO1cArFO2SPRKeBWcCRTRR1St8uZ2IJpKFQAXRuuXYMbQzooBTwQZ5N9EsJrRPuqxlMCRmZTsbHTXA+8bp4CBS5oWAR+7viYxIrVPpm05JoKena0Pzv1orgaDczngYJ8BCOl4UJOb+CA8Twh2uGAWRGiBUcfNXTHtEEQomx7wJwZk+eRbqRyXH8PVJsXI+iSOHdtEeOkAOOkUVdImqqIYoekTP6BW9WU/Wi/VufYxb56zJzA76I+vzB1XYnbs=</latexit>

for

for longer lifetimes
)

<latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit>

ñ⌫(t) .
95.0

cm3

✓
eV

mJ

◆

<latexit sha1_base64="n/rnXUooyLGz0BXx6vD6qdbs3CY="></latexit><latexit sha1_base64="n/rnXUooyLGz0BXx6vD6qdbs3CY="></latexit><latexit sha1_base64="n/rnXUooyLGz0BXx6vD6qdbs3CY="></latexit><latexit sha1_base64="n/rnXUooyLGz0BXx6vD6qdbs3CY="></latexit>

ñ⌫(t) .
2500

cm3

✓
eV

mJ

◆⇣
1� e�⌧U/⌧J

⌘
⇥min

✓
1,

⌧J
1.59⇥ 1011 yr

◆

<latexit sha1_base64="yQgvYOsw884P2uRBeydtiZ7tgVc="></latexit><latexit sha1_base64="yQgvYOsw884P2uRBeydtiZ7tgVc="></latexit><latexit sha1_base64="yQgvYOsw884P2uRBeydtiZ7tgVc="></latexit><latexit sha1_base64="yQgvYOsw884P2uRBeydtiZ7tgVc="></latexit>
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Back to the plot
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=
2⌦J

E⌫

⇢cr,0

mJ

e
�t/⌧J

H⌧J
<latexit sha1_base64="XSI79Q70OqAMda+IyEsezA8R82U="></latexit><latexit sha1_base64="XSI79Q70OqAMda+IyEsezA8R82U="></latexit><latexit sha1_base64="XSI79Q70OqAMda+IyEsezA8R82U="></latexit><latexit sha1_base64="XSI79Q70OqAMda+IyEsezA8R82U="></latexit>

Flux is given by
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About the C𝜈B
Thermal relics that decoupled 
when 𝑇=3-4 MeV

G
2
F

⇡
T

5 ⇠ H ' T
2

MPl
<latexit sha1_base64="ZVIaKWfYDCX/baIuLw2O/wqq6rE=">AAACH3icbZDLSgMxFIYz9VbrbdSlm2ARXJWZ4m1ZFLQboUJv0GmHTJppQ5OZMckIZZg3ceOruHGhiLjr25hpu9DWAwkf/38Oyfm9iFGpLGti5FZW19Y38puFre2d3T1z/6Apw1hg0sAhC0XbQ5IwGpCGooqRdiQI4h4jLW90k/mtJyIkDYO6Gkeky9EgoD7FSGnJNS8cXyCc3Lm3vXKaOBFN671zR1IOq9lNHmd+PXPv3cQRHNZYmrpm0SpZ04LLYM+hCOZVc81vpx/imJNAYYak7NhWpLoJEopiRtKCE0sSITxCA9LRGCBOZDeZ7pfCE630oR8KfQIFp+rviQRxKcfc050cqaFc9DLxP68TK/+qm9AgihUJ8OwhP2ZQhTALC/apIFixsQaEBdV/hXiIdCBKR1rQIdiLKy9Ds1yyNT+cFSvX8zjy4Agcg1Ngg0tQAVVQAw2AwTN4Be/gw3gx3oxP42vWmjPmM4fgTxmTH6I8o1Y=</latexit><latexit sha1_base64="ZVIaKWfYDCX/baIuLw2O/wqq6rE=">AAACH3icbZDLSgMxFIYz9VbrbdSlm2ARXJWZ4m1ZFLQboUJv0GmHTJppQ5OZMckIZZg3ceOruHGhiLjr25hpu9DWAwkf/38Oyfm9iFGpLGti5FZW19Y38puFre2d3T1z/6Apw1hg0sAhC0XbQ5IwGpCGooqRdiQI4h4jLW90k/mtJyIkDYO6Gkeky9EgoD7FSGnJNS8cXyCc3Lm3vXKaOBFN671zR1IOq9lNHmd+PXPv3cQRHNZYmrpm0SpZ04LLYM+hCOZVc81vpx/imJNAYYak7NhWpLoJEopiRtKCE0sSITxCA9LRGCBOZDeZ7pfCE630oR8KfQIFp+rviQRxKcfc050cqaFc9DLxP68TK/+qm9AgihUJ8OwhP2ZQhTALC/apIFixsQaEBdV/hXiIdCBKR1rQIdiLKy9Ds1yyNT+cFSvX8zjy4Agcg1Ngg0tQAVVQAw2AwTN4Be/gw3gx3oxP42vWmjPmM4fgTxmTH6I8o1Y=</latexit><latexit sha1_base64="ZVIaKWfYDCX/baIuLw2O/wqq6rE=">AAACH3icbZDLSgMxFIYz9VbrbdSlm2ARXJWZ4m1ZFLQboUJv0GmHTJppQ5OZMckIZZg3ceOruHGhiLjr25hpu9DWAwkf/38Oyfm9iFGpLGti5FZW19Y38puFre2d3T1z/6Apw1hg0sAhC0XbQ5IwGpCGooqRdiQI4h4jLW90k/mtJyIkDYO6Gkeky9EgoD7FSGnJNS8cXyCc3Lm3vXKaOBFN671zR1IOq9lNHmd+PXPv3cQRHNZYmrpm0SpZ04LLYM+hCOZVc81vpx/imJNAYYak7NhWpLoJEopiRtKCE0sSITxCA9LRGCBOZDeZ7pfCE630oR8KfQIFp+rviQRxKcfc050cqaFc9DLxP68TK/+qm9AgihUJ8OwhP2ZQhTALC/apIFixsQaEBdV/hXiIdCBKR1rQIdiLKy9Ds1yyNT+cFSvX8zjy4Agcg1Ngg0tQAVVQAw2AwTN4Be/gw3gx3oxP42vWmjPmM4fgTxmTH6I8o1Y=</latexit><latexit sha1_base64="ZVIaKWfYDCX/baIuLw2O/wqq6rE=">AAACH3icbZDLSgMxFIYz9VbrbdSlm2ARXJWZ4m1ZFLQboUJv0GmHTJppQ5OZMckIZZg3ceOruHGhiLjr25hpu9DWAwkf/38Oyfm9iFGpLGti5FZW19Y38puFre2d3T1z/6Apw1hg0sAhC0XbQ5IwGpCGooqRdiQI4h4jLW90k/mtJyIkDYO6Gkeky9EgoD7FSGnJNS8cXyCc3Lm3vXKaOBFN671zR1IOq9lNHmd+PXPv3cQRHNZYmrpm0SpZ04LLYM+hCOZVc81vpx/imJNAYYak7NhWpLoJEopiRtKCE0sSITxCA9LRGCBOZDeZ7pfCE630oR8KfQIFp+rviQRxKcfc050cqaFc9DLxP68TK/+qm9AgihUJ8OwhP2ZQhTALC/apIFixsQaEBdV/hXiIdCBKR1rQIdiLKy9Ds1yyNT+cFSvX8zjy4Agcg1Ngg0tQAVVQAw2AwTN4Be/gw3gx3oxP42vWmjPmM4fgTxmTH6I8o1Y=</latexit>

n⌫i =
3

4

✓
T⌫

T�

◆3

n� =
3

4

✓
4

11

◆✓
411

cm3

◆
=

112

cm3
<latexit sha1_base64="knCJ2s9s9tDxWZ8p3cBh6SL06+s="></latexit><latexit sha1_base64="knCJ2s9s9tDxWZ8p3cBh6SL06+s="></latexit><latexit sha1_base64="knCJ2s9s9tDxWZ8p3cBh6SL06+s="></latexit><latexit sha1_base64="knCJ2s9s9tDxWZ8p3cBh6SL06+s="></latexit>

Number density 
per flavor

(fermions)

Slightly colder than CMB 
sincephotons heated by 
𝑒+ 𝑒- annihilation

T⌫ =

✓
4

11

◆1/3

T� = 1.9 K = 1.7⇥ 10�4 eV
<latexit sha1_base64="+R+twOhpXBb2EtbM1j9JhIEjQ0w="></latexit><latexit sha1_base64="+R+twOhpXBb2EtbM1j9JhIEjQ0w="></latexit><latexit sha1_base64="+R+twOhpXBb2EtbM1j9JhIEjQ0w="></latexit><latexit sha1_base64="+R+twOhpXBb2EtbM1j9JhIEjQ0w="></latexit>

Huge number density but extremely low 
energy and challenging to detect
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Detecting the C𝜈B

A very old idea

Neutrino capture on neutron 
(nucleus), no threshold

Ee� = Eend +m⌫ + E⌫ ' Eend + 2m⌫
<latexit sha1_base64="f6zwzJTGepO3ZfEu+X0+t6mCvE4=">AAACIXicbVDLSgMxFM3Ud31VXboJFkEolpki2I0giuBSwT6gU4dMetuGJpkxyQhl6K+48VfcuFCkO/FnTB+L2noguYdz7iW5J4w508Z1v53M0vLK6tr6RnZza3tnN7e3X9VRoihUaMQjVQ+JBs4kVAwzHOqxAiJCDrWwdz3ya8+gNIvkg+nH0BSkI1mbUWKsFOTKN0EKj6eDC1t9JTDI1qAgAl8mhZvR7Wsm4AnPuqWxHeTybtEdAy8Sb0ryaIq7IDf0WxFNBEhDOdG64bmxaaZEGUY5DLJ+oiEmtEc60LBUEgG6mY43HOBjq7RwO1L2SIPH6uxESoTWfRHaTkFMV897I/E/r5GYdrmZMhknBiSdPNROODYRHsWFW0wBNbxvCaGK2b9i2iWKUGNDzdoQvPmVF0m1VPQsvz/LX15N41hHh+gInSAPnaNLdIvuUAVR9ILe0Af6dF6dd+fLGU5aM8505gD9gfPzC8nho0c=</latexit><latexit sha1_base64="f6zwzJTGepO3ZfEu+X0+t6mCvE4=">AAACIXicbVDLSgMxFM3Ud31VXboJFkEolpki2I0giuBSwT6gU4dMetuGJpkxyQhl6K+48VfcuFCkO/FnTB+L2noguYdz7iW5J4w508Z1v53M0vLK6tr6RnZza3tnN7e3X9VRoihUaMQjVQ+JBs4kVAwzHOqxAiJCDrWwdz3ya8+gNIvkg+nH0BSkI1mbUWKsFOTKN0EKj6eDC1t9JTDI1qAgAl8mhZvR7Wsm4AnPuqWxHeTybtEdAy8Sb0ryaIq7IDf0WxFNBEhDOdG64bmxaaZEGUY5DLJ+oiEmtEc60LBUEgG6mY43HOBjq7RwO1L2SIPH6uxESoTWfRHaTkFMV897I/E/r5GYdrmZMhknBiSdPNROODYRHsWFW0wBNbxvCaGK2b9i2iWKUGNDzdoQvPmVF0m1VPQsvz/LX15N41hHh+gInSAPnaNLdIvuUAVR9ILe0Af6dF6dd+fLGU5aM8505gD9gfPzC8nho0c=</latexit><latexit sha1_base64="f6zwzJTGepO3ZfEu+X0+t6mCvE4=">AAACIXicbVDLSgMxFM3Ud31VXboJFkEolpki2I0giuBSwT6gU4dMetuGJpkxyQhl6K+48VfcuFCkO/FnTB+L2noguYdz7iW5J4w508Z1v53M0vLK6tr6RnZza3tnN7e3X9VRoihUaMQjVQ+JBs4kVAwzHOqxAiJCDrWwdz3ya8+gNIvkg+nH0BSkI1mbUWKsFOTKN0EKj6eDC1t9JTDI1qAgAl8mhZvR7Wsm4AnPuqWxHeTybtEdAy8Sb0ryaIq7IDf0WxFNBEhDOdG64bmxaaZEGUY5DLJ+oiEmtEc60LBUEgG6mY43HOBjq7RwO1L2SIPH6uxESoTWfRHaTkFMV897I/E/r5GYdrmZMhknBiSdPNROODYRHsWFW0wBNbxvCaGK2b9i2iWKUGNDzdoQvPmVF0m1VPQsvz/LX15N41hHh+gInSAPnaNLdIvuUAVR9ILe0Af6dF6dd+fLGU5aM8505gD9gfPzC8nho0c=</latexit><latexit sha1_base64="f6zwzJTGepO3ZfEu+X0+t6mCvE4=">AAACIXicbVDLSgMxFM3Ud31VXboJFkEolpki2I0giuBSwT6gU4dMetuGJpkxyQhl6K+48VfcuFCkO/FnTB+L2noguYdz7iW5J4w508Z1v53M0vLK6tr6RnZza3tnN7e3X9VRoihUaMQjVQ+JBs4kVAwzHOqxAiJCDrWwdz3ya8+gNIvkg+nH0BSkI1mbUWKsFOTKN0EKj6eDC1t9JTDI1qAgAl8mhZvR7Wsm4AnPuqWxHeTybtEdAy8Sb0ryaIq7IDf0WxFNBEhDOdG64bmxaaZEGUY5DLJ+oiEmtEc60LBUEgG6mY43HOBjq7RwO1L2SIPH6uxESoTWfRHaTkFMV897I/E/r5GYdrmZMhknBiSdPNROODYRHsWFW0wBNbxvCaGK2b9i2iWKUGNDzdoQvPmVF0m1VPQsvz/LX15N41hHh+gInSAPnaNLdIvuUAVR9ILe0Af6dF6dd+fLGU5aM8505gD9gfPzC8nho0c=</latexit> n <latexit sha1_base64="GdBVemXiv/TOlUwPzt56MWAmveg=">AAAB7XicbZDLSgMxFIbPeK31VnXpJlgEV2VGBF2WunFZwV6gM5RMmmljcxmSjFCGvoMbF4q49X3c+Tam7Sy09YfAx3/OIef8ccqZsb7/7a2tb2xubZd2yrt7+weHlaPjtlGZJrRFFFe6G2NDOZO0ZZnltJtqikXMaSce387qnSeqDVPywU5SGgk8lCxhBFtntcMGG4Z5v1L1a/5caBWCAqpQqNmvfIUDRTJBpSUcG9ML/NRGOdaWEU6n5TAzNMVkjIe051BiQU2Uz7edonPnDFCitHvSorn7eyLHwpiJiF2nwHZklmsz879aL7PJTZQzmWaWSrL4KMk4sgrNTkcDpimxfOIAE83croiMsMbEuoDKLoRg+eRVaF/WAsf3V9V6o4ijBKdwBhcQwDXU4Q6a0AICj/AMr/DmKe/Fe/c+Fq1rXjFzAn/kff4AXuyO+w==</latexit><latexit sha1_base64="GdBVemXiv/TOlUwPzt56MWAmveg=">AAAB7XicbZDLSgMxFIbPeK31VnXpJlgEV2VGBF2WunFZwV6gM5RMmmljcxmSjFCGvoMbF4q49X3c+Tam7Sy09YfAx3/OIef8ccqZsb7/7a2tb2xubZd2yrt7+weHlaPjtlGZJrRFFFe6G2NDOZO0ZZnltJtqikXMaSce387qnSeqDVPywU5SGgk8lCxhBFtntcMGG4Z5v1L1a/5caBWCAqpQqNmvfIUDRTJBpSUcG9ML/NRGOdaWEU6n5TAzNMVkjIe051BiQU2Uz7edonPnDFCitHvSorn7eyLHwpiJiF2nwHZklmsz879aL7PJTZQzmWaWSrL4KMk4sgrNTkcDpimxfOIAE83croiMsMbEuoDKLoRg+eRVaF/WAsf3V9V6o4ijBKdwBhcQwDXU4Q6a0AICj/AMr/DmKe/Fe/c+Fq1rXjFzAn/kff4AXuyO+w==</latexit><latexit sha1_base64="GdBVemXiv/TOlUwPzt56MWAmveg=">AAAB7XicbZDLSgMxFIbPeK31VnXpJlgEV2VGBF2WunFZwV6gM5RMmmljcxmSjFCGvoMbF4q49X3c+Tam7Sy09YfAx3/OIef8ccqZsb7/7a2tb2xubZd2yrt7+weHlaPjtlGZJrRFFFe6G2NDOZO0ZZnltJtqikXMaSce387qnSeqDVPywU5SGgk8lCxhBFtntcMGG4Z5v1L1a/5caBWCAqpQqNmvfIUDRTJBpSUcG9ML/NRGOdaWEU6n5TAzNMVkjIe051BiQU2Uz7edonPnDFCitHvSorn7eyLHwpiJiF2nwHZklmsz879aL7PJTZQzmWaWSrL4KMk4sgrNTkcDpimxfOIAE83croiMsMbEuoDKLoRg+eRVaF/WAsf3V9V6o4ijBKdwBhcQwDXU4Q6a0AICj/AMr/DmKe/Fe/c+Fq1rXjFzAn/kff4AXuyO+w==</latexit><latexit sha1_base64="GdBVemXiv/TOlUwPzt56MWAmveg=">AAAB7XicbZDLSgMxFIbPeK31VnXpJlgEV2VGBF2WunFZwV6gM5RMmmljcxmSjFCGvoMbF4q49X3c+Tam7Sy09YfAx3/OIef8ccqZsb7/7a2tb2xubZd2yrt7+weHlaPjtlGZJrRFFFe6G2NDOZO0ZZnltJtqikXMaSce387qnSeqDVPywU5SGgk8lCxhBFtntcMGG4Z5v1L1a/5caBWCAqpQqNmvfIUDRTJBpSUcG9ML/NRGOdaWEU6n5TAzNMVkjIe051BiQU2Uz7edonPnDFCitHvSorn7eyLHwpiJiF2nwHZklmsz879aL7PJTZQzmWaWSrL4KMk4sgrNTkcDpimxfOIAE83croiMsMbEuoDKLoRg+eRVaF/WAsf3V9V6o4ijBKdwBhcQwDXU4Q6a0AICj/AMr/DmKe/Fe/c+Fq1rXjFzAn/kff4AXuyO+w==</latexit>

for nonrel. neutrinos 

Need incredible energy resolution…
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C𝜈B capture on Tritium

)
<latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit>

!
<latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit> !<latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit>

⌫
<latexit sha1_base64="g/r2zRJl77BgkBCl/QQ42PcXWuE=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9dCTWd+tejVvLrIKfgFVKNTou1+9QcKyGKVhgmrd9b3UBDlVhjOB00ov05hSNqZD7FqUNEYd5PNVp+TMOgMSJco+acjc/T2R01jrSRzazpiakV6uzcz/at3MRNdBzmWaGZRs8VGUCWISMrubDLhCZsTEAmWK210JG1FFmbHpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/5Hz+AF7ljdc=</latexit><latexit sha1_base64="g/r2zRJl77BgkBCl/QQ42PcXWuE=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9dCTWd+tejVvLrIKfgFVKNTou1+9QcKyGKVhgmrd9b3UBDlVhjOB00ov05hSNqZD7FqUNEYd5PNVp+TMOgMSJco+acjc/T2R01jrSRzazpiakV6uzcz/at3MRNdBzmWaGZRs8VGUCWISMrubDLhCZsTEAmWK210JG1FFmbHpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/5Hz+AF7ljdc=</latexit><latexit sha1_base64="g/r2zRJl77BgkBCl/QQ42PcXWuE=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9dCTWd+tejVvLrIKfgFVKNTou1+9QcKyGKVhgmrd9b3UBDlVhjOB00ov05hSNqZD7FqUNEYd5PNVp+TMOgMSJco+acjc/T2R01jrSRzazpiakV6uzcz/at3MRNdBzmWaGZRs8VGUCWISMrubDLhCZsTEAmWK210JG1FFmbHpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/5Hz+AF7ljdc=</latexit><latexit sha1_base64="g/r2zRJl77BgkBCl/QQ42PcXWuE=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9dCTWd+tejVvLrIKfgFVKNTou1+9QcKyGKVhgmrd9b3UBDlVhjOB00ov05hSNqZD7FqUNEYd5PNVp+TMOgMSJco+acjc/T2R01jrSRzazpiakV6uzcz/at3MRNdBzmWaGZRs8VGUCWISMrubDLhCZsTEAmWK210JG1FFmbHpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/5Hz+AF7ljdc=</latexit> e�

<latexit sha1_base64="GnudSR12sKi/XfpmrfysvKvMnMw=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHivYD2lg220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UVlbX1jeKm6Wt7Z3dvfL+QVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNYPphxgn5EB5KHnFFjrXt8POuVK27VnYksg5dDBXLVe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYsShqh9rPZqhNyYp0+CWNlnzRk5v6eyGik9TgKbGdEzVAv1qbmf7VOasIrP+MySQ1KNv8oTAUxMZneTfpcITNibIEyxe2uhA2poszYdEo2BG/x5GVonlc9y3cXldp1HkcRjuAYTsGDS6jBLdShAQwG8Ayv8OYI58V5dz7mrQUnnzmEP3I+fwDnHI2I</latexit><latexit sha1_base64="GnudSR12sKi/XfpmrfysvKvMnMw=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHivYD2lg220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UVlbX1jeKm6Wt7Z3dvfL+QVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNYPphxgn5EB5KHnFFjrXt8POuVK27VnYksg5dDBXLVe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYsShqh9rPZqhNyYp0+CWNlnzRk5v6eyGik9TgKbGdEzVAv1qbmf7VOasIrP+MySQ1KNv8oTAUxMZneTfpcITNibIEyxe2uhA2poszYdEo2BG/x5GVonlc9y3cXldp1HkcRjuAYTsGDS6jBLdShAQwG8Ayv8OYI58V5dz7mrQUnnzmEP3I+fwDnHI2I</latexit><latexit sha1_base64="GnudSR12sKi/XfpmrfysvKvMnMw=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHivYD2lg220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UVlbX1jeKm6Wt7Z3dvfL+QVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNYPphxgn5EB5KHnFFjrXt8POuVK27VnYksg5dDBXLVe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYsShqh9rPZqhNyYp0+CWNlnzRk5v6eyGik9TgKbGdEzVAv1qbmf7VOasIrP+MySQ1KNv8oTAUxMZneTfpcITNibIEyxe2uhA2poszYdEo2BG/x5GVonlc9y3cXldp1HkcRjuAYTsGDS6jBLdShAQwG8Ayv8OYI58V5dz7mrQUnnzmEP3I+fwDnHI2I</latexit><latexit sha1_base64="GnudSR12sKi/XfpmrfysvKvMnMw=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHivYD2lg220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UVlbX1jeKm6Wt7Z3dvfL+QVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNYPphxgn5EB5KHnFFjrXt8POuVK27VnYksg5dDBXLVe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYsShqh9rPZqhNyYp0+CWNlnzRk5v6eyGik9TgKbGdEzVAv1qbmf7VOasIrP+MySQ1KNv8oTAUxMZneTfpcITNibIEyxe2uhA2poszYdEo2BG/x5GVonlc9y3cXldp1HkcRjuAYTsGDS6jBLdShAQwG8Ayv8OYI58V5dz7mrQUnnzmEP3I+fwDnHI2I</latexit>

t1/2 ' 12 yr
<latexit sha1_base64="IQUV+rznh4pXjDAeMp3kNDKuC+4=">AAACAnicbZDLSsNAFIYn9VbrLepK3AwWwVVNiqDLohuXFewFmhAm00k7dGYSZyZCCdGNr+LGhSJufQp3vo3TNgtt/WHg4z/ncOb8YcKo0o7zbZWWlldW18rrlY3Nre0de3evreJUYtLCMYtlN0SKMCpIS1PNSDeRBPGQkU44uprUO/dEKhqLWz1OiM/RQNCIYqSNFdgHOsjc03ruKcrJHXTrD5knORzLPLCrTs2ZCi6CW0AVFGoG9pfXj3HKidCYIaV6rpNoP0NSU8xIXvFSRRKER2hAegYF4kT52fSEHB4bpw+jWJonNJy6vycyxJUa89B0cqSHar42Mf+r9VIdXfgZFUmqicCzRVHKoI7hJA/Yp5JgzcYGEJbU/BXiIZIIa5NaxYTgzp+8CO16zTV8c1ZtXBZxlMEhOAInwAXnoAGuQRO0AAaP4Bm8gjfryXqx3q2PWWvJKmb2wR9Znz9S7Za8</latexit><latexit sha1_base64="IQUV+rznh4pXjDAeMp3kNDKuC+4=">AAACAnicbZDLSsNAFIYn9VbrLepK3AwWwVVNiqDLohuXFewFmhAm00k7dGYSZyZCCdGNr+LGhSJufQp3vo3TNgtt/WHg4z/ncOb8YcKo0o7zbZWWlldW18rrlY3Nre0de3evreJUYtLCMYtlN0SKMCpIS1PNSDeRBPGQkU44uprUO/dEKhqLWz1OiM/RQNCIYqSNFdgHOsjc03ruKcrJHXTrD5knORzLPLCrTs2ZCi6CW0AVFGoG9pfXj3HKidCYIaV6rpNoP0NSU8xIXvFSRRKER2hAegYF4kT52fSEHB4bpw+jWJonNJy6vycyxJUa89B0cqSHar42Mf+r9VIdXfgZFUmqicCzRVHKoI7hJA/Yp5JgzcYGEJbU/BXiIZIIa5NaxYTgzp+8CO16zTV8c1ZtXBZxlMEhOAInwAXnoAGuQRO0AAaP4Bm8gjfryXqx3q2PWWvJKmb2wR9Znz9S7Za8</latexit><latexit sha1_base64="IQUV+rznh4pXjDAeMp3kNDKuC+4=">AAACAnicbZDLSsNAFIYn9VbrLepK3AwWwVVNiqDLohuXFewFmhAm00k7dGYSZyZCCdGNr+LGhSJufQp3vo3TNgtt/WHg4z/ncOb8YcKo0o7zbZWWlldW18rrlY3Nre0de3evreJUYtLCMYtlN0SKMCpIS1PNSDeRBPGQkU44uprUO/dEKhqLWz1OiM/RQNCIYqSNFdgHOsjc03ruKcrJHXTrD5knORzLPLCrTs2ZCi6CW0AVFGoG9pfXj3HKidCYIaV6rpNoP0NSU8xIXvFSRRKER2hAegYF4kT52fSEHB4bpw+jWJonNJy6vycyxJUa89B0cqSHar42Mf+r9VIdXfgZFUmqicCzRVHKoI7hJA/Yp5JgzcYGEJbU/BXiIZIIa5NaxYTgzp+8CO16zTV8c1ZtXBZxlMEhOAInwAXnoAGuQRO0AAaP4Bm8gjfryXqx3q2PWWvJKmb2wR9Znz9S7Za8</latexit><latexit sha1_base64="IQUV+rznh4pXjDAeMp3kNDKuC+4=">AAACAnicbZDLSsNAFIYn9VbrLepK3AwWwVVNiqDLohuXFewFmhAm00k7dGYSZyZCCdGNr+LGhSJufQp3vo3TNgtt/WHg4z/ncOb8YcKo0o7zbZWWlldW18rrlY3Nre0de3evreJUYtLCMYtlN0SKMCpIS1PNSDeRBPGQkU44uprUO/dEKhqLWz1OiM/RQNCIYqSNFdgHOsjc03ruKcrJHXTrD5knORzLPLCrTs2ZCi6CW0AVFGoG9pfXj3HKidCYIaV6rpNoP0NSU8xIXvFSRRKER2hAegYF4kT52fSEHB4bpw+jWJonNJy6vycyxJUa89B0cqSHar42Mf+r9VIdXfgZFUmqicCzRVHKoI7hJA/Yp5JgzcYGEJbU/BXiIZIIa5NaxYTgzp+8CO16zTV8c1ZtXBZxlMEhOAInwAXnoAGuQRO0AAaP4Bm8gjfryXqx3q2PWWvJKmb2wR9Znz9S7Za8</latexit>

𝛽-decays with long lifetime

Tritiated graphene to reduce 
molecular smearing

Electrons below endpoint 
filtered out

PTOLEMY Experiment:
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C𝜈B capture on Tritium

t1/2 ' 12 yr
<latexit sha1_base64="IQUV+rznh4pXjDAeMp3kNDKuC+4=">AAACAnicbZDLSsNAFIYn9VbrLepK3AwWwVVNiqDLohuXFewFmhAm00k7dGYSZyZCCdGNr+LGhSJufQp3vo3TNgtt/WHg4z/ncOb8YcKo0o7zbZWWlldW18rrlY3Nre0de3evreJUYtLCMYtlN0SKMCpIS1PNSDeRBPGQkU44uprUO/dEKhqLWz1OiM/RQNCIYqSNFdgHOsjc03ruKcrJHXTrD5knORzLPLCrTs2ZCi6CW0AVFGoG9pfXj3HKidCYIaV6rpNoP0NSU8xIXvFSRRKER2hAegYF4kT52fSEHB4bpw+jWJonNJy6vycyxJUa89B0cqSHar42Mf+r9VIdXfgZFUmqicCzRVHKoI7hJA/Yp5JgzcYGEJbU/BXiIZIIa5NaxYTgzp+8CO16zTV8c1ZtXBZxlMEhOAInwAXnoAGuQRO0AAaP4Bm8gjfryXqx3q2PWWvJKmb2wR9Znz9S7Za8</latexit><latexit sha1_base64="IQUV+rznh4pXjDAeMp3kNDKuC+4=">AAACAnicbZDLSsNAFIYn9VbrLepK3AwWwVVNiqDLohuXFewFmhAm00k7dGYSZyZCCdGNr+LGhSJufQp3vo3TNgtt/WHg4z/ncOb8YcKo0o7zbZWWlldW18rrlY3Nre0de3evreJUYtLCMYtlN0SKMCpIS1PNSDeRBPGQkU44uprUO/dEKhqLWz1OiM/RQNCIYqSNFdgHOsjc03ruKcrJHXTrD5knORzLPLCrTs2ZCi6CW0AVFGoG9pfXj3HKidCYIaV6rpNoP0NSU8xIXvFSRRKER2hAegYF4kT52fSEHB4bpw+jWJonNJy6vycyxJUa89B0cqSHar42Mf+r9VIdXfgZFUmqicCzRVHKoI7hJA/Yp5JgzcYGEJbU/BXiIZIIa5NaxYTgzp+8CO16zTV8c1ZtXBZxlMEhOAInwAXnoAGuQRO0AAaP4Bm8gjfryXqx3q2PWWvJKmb2wR9Znz9S7Za8</latexit><latexit sha1_base64="IQUV+rznh4pXjDAeMp3kNDKuC+4=">AAACAnicbZDLSsNAFIYn9VbrLepK3AwWwVVNiqDLohuXFewFmhAm00k7dGYSZyZCCdGNr+LGhSJufQp3vo3TNgtt/WHg4z/ncOb8YcKo0o7zbZWWlldW18rrlY3Nre0de3evreJUYtLCMYtlN0SKMCpIS1PNSDeRBPGQkU44uprUO/dEKhqLWz1OiM/RQNCIYqSNFdgHOsjc03ruKcrJHXTrD5knORzLPLCrTs2ZCi6CW0AVFGoG9pfXj3HKidCYIaV6rpNoP0NSU8xIXvFSRRKER2hAegYF4kT52fSEHB4bpw+jWJonNJy6vycyxJUa89B0cqSHar42Mf+r9VIdXfgZFUmqicCzRVHKoI7hJA/Yp5JgzcYGEJbU/BXiIZIIa5NaxYTgzp+8CO16zTV8c1ZtXBZxlMEhOAInwAXnoAGuQRO0AAaP4Bm8gjfryXqx3q2PWWvJKmb2wR9Znz9S7Za8</latexit><latexit sha1_base64="IQUV+rznh4pXjDAeMp3kNDKuC+4=">AAACAnicbZDLSsNAFIYn9VbrLepK3AwWwVVNiqDLohuXFewFmhAm00k7dGYSZyZCCdGNr+LGhSJufQp3vo3TNgtt/WHg4z/ncOb8YcKo0o7zbZWWlldW18rrlY3Nre0de3evreJUYtLCMYtlN0SKMCpIS1PNSDeRBPGQkU44uprUO/dEKhqLWz1OiM/RQNCIYqSNFdgHOsjc03ruKcrJHXTrD5knORzLPLCrTs2ZCi6CW0AVFGoG9pfXj3HKidCYIaV6rpNoP0NSU8xIXvFSRRKER2hAegYF4kT52fSEHB4bpw+jWJonNJy6vycyxJUa89B0cqSHar42Mf+r9VIdXfgZFUmqicCzRVHKoI7hJA/Yp5JgzcYGEJbU/BXiIZIIa5NaxYTgzp+8CO16zTV8c1ZtXBZxlMEhOAInwAXnoAGuQRO0AAaP4Bm8gjfryXqx3q2PWWvJKmb2wR9Znz9S7Za8</latexit>

𝛽-decays with long lifetime

� = 3.8⇥ 10�45 cm2
<latexit sha1_base64="Uw9ecMGgOgLKL7qoSoaC1grZ7ZQ=">AAACDHicbVDLSgMxFM34rPVVdekmWAQ3lplasRuh6MZlBfuAzrRk0kwbmmSGJCOUYdy78VfcuFDErR/gzr8xbWehrQcCh3PO5eYeP2JUadv+tpaWV1bX1nMb+c2t7Z3dwt5+U4WxxKSBQxbKto8UYVSQhqaakXYkCeI+Iy1/dD3xW/dEKhqKOz2OiMfRQNCAYqSN1CsUXUUHHF2elaquppwox+4mp5Xz9CFxJYeYd8upSdklewq4SJyMFEGGeq/w5fZDHHMiNGZIqY5jR9pLkNQUM5Lm3ViRCOERGpCOoQKZvV4yPSaFx0bpwyCU5gkNp+rviQRxpcbcN0mO9FDNexPxP68T66DqJVREsSYCzxYFMYM6hJNmYJ9KgjUbG4KwpOavEA+RRFib/vKmBGf+5EXSLJccw28rxdpVVkcOHIIjcAIccAFq4AbUQQNg8AiewSt4s56sF+vd+phFl6xs5gD8gfX5A/Tqmkg=</latexit><latexit sha1_base64="Uw9ecMGgOgLKL7qoSoaC1grZ7ZQ=">AAACDHicbVDLSgMxFM34rPVVdekmWAQ3lplasRuh6MZlBfuAzrRk0kwbmmSGJCOUYdy78VfcuFDErR/gzr8xbWehrQcCh3PO5eYeP2JUadv+tpaWV1bX1nMb+c2t7Z3dwt5+U4WxxKSBQxbKto8UYVSQhqaakXYkCeI+Iy1/dD3xW/dEKhqKOz2OiMfRQNCAYqSN1CsUXUUHHF2elaquppwox+4mp5Xz9CFxJYeYd8upSdklewq4SJyMFEGGeq/w5fZDHHMiNGZIqY5jR9pLkNQUM5Lm3ViRCOERGpCOoQKZvV4yPSaFx0bpwyCU5gkNp+rviQRxpcbcN0mO9FDNexPxP68T66DqJVREsSYCzxYFMYM6hJNmYJ9KgjUbG4KwpOavEA+RRFib/vKmBGf+5EXSLJccw28rxdpVVkcOHIIjcAIccAFq4AbUQQNg8AiewSt4s56sF+vd+phFl6xs5gD8gfX5A/Tqmkg=</latexit><latexit sha1_base64="Uw9ecMGgOgLKL7qoSoaC1grZ7ZQ=">AAACDHicbVDLSgMxFM34rPVVdekmWAQ3lplasRuh6MZlBfuAzrRk0kwbmmSGJCOUYdy78VfcuFDErR/gzr8xbWehrQcCh3PO5eYeP2JUadv+tpaWV1bX1nMb+c2t7Z3dwt5+U4WxxKSBQxbKto8UYVSQhqaakXYkCeI+Iy1/dD3xW/dEKhqKOz2OiMfRQNCAYqSN1CsUXUUHHF2elaquppwox+4mp5Xz9CFxJYeYd8upSdklewq4SJyMFEGGeq/w5fZDHHMiNGZIqY5jR9pLkNQUM5Lm3ViRCOERGpCOoQKZvV4yPSaFx0bpwyCU5gkNp+rviQRxpcbcN0mO9FDNexPxP68T66DqJVREsSYCzxYFMYM6hJNmYJ9KgjUbG4KwpOavEA+RRFib/vKmBGf+5EXSLJccw28rxdpVVkcOHIIjcAIccAFq4AbUQQNg8AiewSt4s56sF+vd+phFl6xs5gD8gfX5A/Tqmkg=</latexit><latexit sha1_base64="Uw9ecMGgOgLKL7qoSoaC1grZ7ZQ=">AAACDHicbVDLSgMxFM34rPVVdekmWAQ3lplasRuh6MZlBfuAzrRk0kwbmmSGJCOUYdy78VfcuFDErR/gzr8xbWehrQcCh3PO5eYeP2JUadv+tpaWV1bX1nMb+c2t7Z3dwt5+U4WxxKSBQxbKto8UYVSQhqaakXYkCeI+Iy1/dD3xW/dEKhqKOz2OiMfRQNCAYqSN1CsUXUUHHF2elaquppwox+4mp5Xz9CFxJYeYd8upSdklewq4SJyMFEGGeq/w5fZDHHMiNGZIqY5jR9pLkNQUM5Lm3ViRCOERGpCOoQKZvV4yPSaFx0bpwyCU5gkNp+rviQRxpcbcN0mO9FDNexPxP68T66DqJVREsSYCzxYFMYM6hJNmYJ9KgjUbG4KwpOavEA+RRFib/vKmBGf+5EXSLJccw28rxdpVVkcOHIIjcAIccAFq4AbUQQNg8AiewSt4s56sF+vd+phFl6xs5gD8gfX5A/Tqmkg=</latexit>

Long, Lunardini, Sabancilar

Tiny rates but a crucial target

�Dir. =
1

2
�Maj. =

4

yr

✓
MT

100 g

◆⇣ n⌫

56 cm�3

⌘

<latexit sha1_base64="mhqBvG1PTwEKLQ42kOeY8lX0y0E="></latexit><latexit sha1_base64="mhqBvG1PTwEKLQ42kOeY8lX0y0E="></latexit><latexit sha1_base64="mhqBvG1PTwEKLQ42kOeY8lX0y0E="></latexit><latexit sha1_base64="mhqBvG1PTwEKLQ42kOeY8lX0y0E="></latexit>

)
<latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit>

)
<latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit>

!
<latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit> !<latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit>

⌫
<latexit sha1_base64="g/r2zRJl77BgkBCl/QQ42PcXWuE=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9dCTWd+tejVvLrIKfgFVKNTou1+9QcKyGKVhgmrd9b3UBDlVhjOB00ov05hSNqZD7FqUNEYd5PNVp+TMOgMSJco+acjc/T2R01jrSRzazpiakV6uzcz/at3MRNdBzmWaGZRs8VGUCWISMrubDLhCZsTEAmWK210JG1FFmbHpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/5Hz+AF7ljdc=</latexit><latexit sha1_base64="g/r2zRJl77BgkBCl/QQ42PcXWuE=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9dCTWd+tejVvLrIKfgFVKNTou1+9QcKyGKVhgmrd9b3UBDlVhjOB00ov05hSNqZD7FqUNEYd5PNVp+TMOgMSJco+acjc/T2R01jrSRzazpiakV6uzcz/at3MRNdBzmWaGZRs8VGUCWISMrubDLhCZsTEAmWK210JG1FFmbHpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/5Hz+AF7ljdc=</latexit><latexit sha1_base64="g/r2zRJl77BgkBCl/QQ42PcXWuE=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9dCTWd+tejVvLrIKfgFVKNTou1+9QcKyGKVhgmrd9b3UBDlVhjOB00ov05hSNqZD7FqUNEYd5PNVp+TMOgMSJco+acjc/T2R01jrSRzazpiakV6uzcz/at3MRNdBzmWaGZRs8VGUCWISMrubDLhCZsTEAmWK210JG1FFmbHpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/5Hz+AF7ljdc=</latexit><latexit sha1_base64="g/r2zRJl77BgkBCl/QQ42PcXWuE=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9dCTWd+tejVvLrIKfgFVKNTou1+9QcKyGKVhgmrd9b3UBDlVhjOB00ov05hSNqZD7FqUNEYd5PNVp+TMOgMSJco+acjc/T2R01jrSRzazpiakV6uzcz/at3MRNdBzmWaGZRs8VGUCWISMrubDLhCZsTEAmWK210JG1FFmbHpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/5Hz+AF7ljdc=</latexit> e�

<latexit sha1_base64="GnudSR12sKi/XfpmrfysvKvMnMw=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHivYD2lg220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UVlbX1jeKm6Wt7Z3dvfL+QVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNYPphxgn5EB5KHnFFjrXt8POuVK27VnYksg5dDBXLVe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYsShqh9rPZqhNyYp0+CWNlnzRk5v6eyGik9TgKbGdEzVAv1qbmf7VOasIrP+MySQ1KNv8oTAUxMZneTfpcITNibIEyxe2uhA2poszYdEo2BG/x5GVonlc9y3cXldp1HkcRjuAYTsGDS6jBLdShAQwG8Ayv8OYI58V5dz7mrQUnnzmEP3I+fwDnHI2I</latexit><latexit sha1_base64="GnudSR12sKi/XfpmrfysvKvMnMw=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHivYD2lg220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UVlbX1jeKm6Wt7Z3dvfL+QVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNYPphxgn5EB5KHnFFjrXt8POuVK27VnYksg5dDBXLVe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYsShqh9rPZqhNyYp0+CWNlnzRk5v6eyGik9TgKbGdEzVAv1qbmf7VOasIrP+MySQ1KNv8oTAUxMZneTfpcITNibIEyxe2uhA2poszYdEo2BG/x5GVonlc9y3cXldp1HkcRjuAYTsGDS6jBLdShAQwG8Ayv8OYI58V5dz7mrQUnnzmEP3I+fwDnHI2I</latexit><latexit sha1_base64="GnudSR12sKi/XfpmrfysvKvMnMw=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHivYD2lg220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UVlbX1jeKm6Wt7Z3dvfL+QVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNYPphxgn5EB5KHnFFjrXt8POuVK27VnYksg5dDBXLVe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYsShqh9rPZqhNyYp0+CWNlnzRk5v6eyGik9TgKbGdEzVAv1qbmf7VOasIrP+MySQ1KNv8oTAUxMZneTfpcITNibIEyxe2uhA2poszYdEo2BG/x5GVonlc9y3cXldp1HkcRjuAYTsGDS6jBLdShAQwG8Ayv8OYI58V5dz7mrQUnnzmEP3I+fwDnHI2I</latexit><latexit sha1_base64="GnudSR12sKi/XfpmrfysvKvMnMw=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHivYD2lg220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UVlbX1jeKm6Wt7Z3dvfL+QVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNYPphxgn5EB5KHnFFjrXt8POuVK27VnYksg5dDBXLVe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYsShqh9rPZqhNyYp0+CWNlnzRk5v6eyGik9TgKbGdEzVAv1qbmf7VOasIrP+MySQ1KNv8oTAUxMZneTfpcITNibIEyxe2uhA2poszYdEo2BG/x5GVonlc9y3cXldp1HkcRjuAYTsGDS6jBLdShAQwG8Ayv8OYI58V5dz7mrQUnnzmEP3I+fwDnHI2I</latexit>

p
<latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit>

p
<latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit>

p
<latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit>

n
<latexit sha1_base64="yQeyt1ATXRuagWZEsCnmGpLGA/Q=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYclCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/XE4zy</latexit><latexit sha1_base64="yQeyt1ATXRuagWZEsCnmGpLGA/Q=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYclCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/XE4zy</latexit><latexit sha1_base64="yQeyt1ATXRuagWZEsCnmGpLGA/Q=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYclCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/XE4zy</latexit><latexit sha1_base64="yQeyt1ATXRuagWZEsCnmGpLGA/Q=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYclCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/XE4zy</latexit>



!14

𝜈 from DM decay on Tritium

Ee� = Eend +m⌫ + E⌫ ' Eend +m⌫ +
mJ

2

adecay
atoday

<latexit sha1_base64="xTGisGCWC83pEwOYscCvEaOVi9Y="></latexit><latexit sha1_base64="xTGisGCWC83pEwOYscCvEaOVi9Y="></latexit><latexit sha1_base64="xTGisGCWC83pEwOYscCvEaOVi9Y="></latexit><latexit sha1_base64="xTGisGCWC83pEwOYscCvEaOVi9Y="></latexit>

The electron energy gap can be 
larger in this case

� =
4

yr

✓
MT

100 g

◆✓
ñ⌫

56 cm�3

◆

<latexit sha1_base64="RK3wQP/7JvzVLFrijKQghQhxXOU="></latexit><latexit sha1_base64="RK3wQP/7JvzVLFrijKQghQhxXOU="></latexit><latexit sha1_base64="RK3wQP/7JvzVLFrijKQghQhxXOU="></latexit><latexit sha1_base64="RK3wQP/7JvzVLFrijKQghQhxXOU="></latexit>

ñ⌫(t) .
2500

cm3

✓
eV

mJ

◆⇣
1� e�⌧U/⌧J

⌘

⇥min

✓
1,

⌧J
1.59⇥ 1011 yr

◆

<latexit sha1_base64="XSGmqslh6J+Q/3eFIidKKE8Loec="></latexit><latexit sha1_base64="XSGmqslh6J+Q/3eFIidKKE8Loec="></latexit><latexit sha1_base64="XSGmqslh6J+Q/3eFIidKKE8Loec="></latexit><latexit sha1_base64="XSGmqslh6J+Q/3eFIidKKE8Loec="></latexit>

ñ⌫ =
1.03⇥ 10�2

cm3

✓
�Ne↵

0.28

◆

⇥
✓
100 keV

mJ

◆s
103 yr

⌧J
<latexit sha1_base64="fa1QxQCm+NjzAUimouZr8NGHISk="></latexit><latexit sha1_base64="fa1QxQCm+NjzAUimouZr8NGHISk="></latexit><latexit sha1_base64="fa1QxQCm+NjzAUimouZr8NGHISk="></latexit><latexit sha1_base64="fa1QxQCm+NjzAUimouZr8NGHISk="></latexit>

⌧J < trec
<latexit sha1_base64="PHCsT1ibfTxEaOCtp2UySHrnOeA=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQRcuim7EVQV7gSaEyXTSDp1JwsyJWEJexY0LRdz6Iu58G6dtFtr6w8DHf85hzvnDVHANjvNtrayurW9sVraq2zu7e/v2Qa2jk0xR1qaJSFQvJJoJHrM2cBCslypGZChYNxzfTOvdR6Y0T+IHmKTMl2QY84hTAsYK7JoHJAvuriDIPSWxYrQI7LrTcGbCy+CWUEelWoH95Q0SmkkWAxVE677rpODnRAGnghVVL9MsJXRMhqxvMCaSaT+f7V7gE+MMcJQo82LAM/f3RE6k1hMZmk5JYKQXa1Pzv1o/g+jSz3mcZsBiOv8oygSGBE+DwANujgUxMUCo4mZXTEdEEQomrqoJwV08eRk6Zw3X8P15vXldxlFBR+gYnSIXXaAmukUt1EYUPaFn9IrerMJ6sd6tj3nrilXOHKI/sj5/ANPrlEo=</latexit><latexit sha1_base64="PHCsT1ibfTxEaOCtp2UySHrnOeA=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQRcuim7EVQV7gSaEyXTSDp1JwsyJWEJexY0LRdz6Iu58G6dtFtr6w8DHf85hzvnDVHANjvNtrayurW9sVraq2zu7e/v2Qa2jk0xR1qaJSFQvJJoJHrM2cBCslypGZChYNxzfTOvdR6Y0T+IHmKTMl2QY84hTAsYK7JoHJAvuriDIPSWxYrQI7LrTcGbCy+CWUEelWoH95Q0SmkkWAxVE677rpODnRAGnghVVL9MsJXRMhqxvMCaSaT+f7V7gE+MMcJQo82LAM/f3RE6k1hMZmk5JYKQXa1Pzv1o/g+jSz3mcZsBiOv8oygSGBE+DwANujgUxMUCo4mZXTEdEEQomrqoJwV08eRk6Zw3X8P15vXldxlFBR+gYnSIXXaAmukUt1EYUPaFn9IrerMJ6sd6tj3nrilXOHKI/sj5/ANPrlEo=</latexit><latexit sha1_base64="PHCsT1ibfTxEaOCtp2UySHrnOeA=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQRcuim7EVQV7gSaEyXTSDp1JwsyJWEJexY0LRdz6Iu58G6dtFtr6w8DHf85hzvnDVHANjvNtrayurW9sVraq2zu7e/v2Qa2jk0xR1qaJSFQvJJoJHrM2cBCslypGZChYNxzfTOvdR6Y0T+IHmKTMl2QY84hTAsYK7JoHJAvuriDIPSWxYrQI7LrTcGbCy+CWUEelWoH95Q0SmkkWAxVE677rpODnRAGnghVVL9MsJXRMhqxvMCaSaT+f7V7gE+MMcJQo82LAM/f3RE6k1hMZmk5JYKQXa1Pzv1o/g+jSz3mcZsBiOv8oygSGBE+DwANujgUxMUCo4mZXTEdEEQomrqoJwV08eRk6Zw3X8P15vXldxlFBR+gYnSIXXaAmukUt1EYUPaFn9IrerMJ6sd6tj3nrilXOHKI/sj5/ANPrlEo=</latexit><latexit sha1_base64="PHCsT1ibfTxEaOCtp2UySHrnOeA=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQRcuim7EVQV7gSaEyXTSDp1JwsyJWEJexY0LRdz6Iu58G6dtFtr6w8DHf85hzvnDVHANjvNtrayurW9sVraq2zu7e/v2Qa2jk0xR1qaJSFQvJJoJHrM2cBCslypGZChYNxzfTOvdR6Y0T+IHmKTMl2QY84hTAsYK7JoHJAvuriDIPSWxYrQI7LrTcGbCy+CWUEelWoH95Q0SmkkWAxVE677rpODnRAGnghVVL9MsJXRMhqxvMCaSaT+f7V7gE+MMcJQo82LAM/f3RE6k1hMZmk5JYKQXa1Pzv1o/g+jSz3mcZsBiOv8oygSGBE+DwANujgUxMUCo4mZXTEdEEQomrqoJwV08eRk6Zw3X8P15vXldxlFBR+gYnSIXXaAmukUt1EYUPaFn9IrerMJ6sd6tj3nrilXOHKI/sj5/ANPrlEo=</latexit>

⌧J > trec
<latexit sha1_base64="yD1iDcsFXcoEH2k19Z+MjUgbh/o=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQVdSdCOuKtgLNCFMppN26EwSZk7EEvIqblwo4tYXcefbOG2z0NYfBj7+cw5zzh+mgmtwnG9rZXVtfWOzslXd3tnd27cPah2dZIqyNk1Eonoh0UzwmLWBg2C9VDEiQ8G64fhmWu8+MqV5Ej/AJGW+JMOYR5wSMFZg1zwgWXB3BUHuKYkVo0Vg152GMxNeBreEOirVCuwvb5DQTLIYqCBa910nBT8nCjgVrKh6mWYpoWMyZH2DMZFM+/ls9wKfGGeAo0SZFwOeub8nciK1nsjQdEoCI71Ym5r/1foZRJd+zuM0AxbT+UdRJjAkeBoEHnBzLIiJAUIVN7tiOiKKUDBxVU0I7uLJy9A5a7iG78/rzesyjgo6QsfoFLnoAjXRLWqhNqLoCT2jV/RmFdaL9W59zFtXrHLmEP2R9fkD1wmUTA==</latexit><latexit sha1_base64="yD1iDcsFXcoEH2k19Z+MjUgbh/o=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQVdSdCOuKtgLNCFMppN26EwSZk7EEvIqblwo4tYXcefbOG2z0NYfBj7+cw5zzh+mgmtwnG9rZXVtfWOzslXd3tnd27cPah2dZIqyNk1Eonoh0UzwmLWBg2C9VDEiQ8G64fhmWu8+MqV5Ej/AJGW+JMOYR5wSMFZg1zwgWXB3BUHuKYkVo0Vg152GMxNeBreEOirVCuwvb5DQTLIYqCBa910nBT8nCjgVrKh6mWYpoWMyZH2DMZFM+/ls9wKfGGeAo0SZFwOeub8nciK1nsjQdEoCI71Ym5r/1foZRJd+zuM0AxbT+UdRJjAkeBoEHnBzLIiJAUIVN7tiOiKKUDBxVU0I7uLJy9A5a7iG78/rzesyjgo6QsfoFLnoAjXRLWqhNqLoCT2jV/RmFdaL9W59zFtXrHLmEP2R9fkD1wmUTA==</latexit><latexit sha1_base64="yD1iDcsFXcoEH2k19Z+MjUgbh/o=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQVdSdCOuKtgLNCFMppN26EwSZk7EEvIqblwo4tYXcefbOG2z0NYfBj7+cw5zzh+mgmtwnG9rZXVtfWOzslXd3tnd27cPah2dZIqyNk1Eonoh0UzwmLWBg2C9VDEiQ8G64fhmWu8+MqV5Ej/AJGW+JMOYR5wSMFZg1zwgWXB3BUHuKYkVo0Vg152GMxNeBreEOirVCuwvb5DQTLIYqCBa910nBT8nCjgVrKh6mWYpoWMyZH2DMZFM+/ls9wKfGGeAo0SZFwOeub8nciK1nsjQdEoCI71Ym5r/1foZRJd+zuM0AxbT+UdRJjAkeBoEHnBzLIiJAUIVN7tiOiKKUDBxVU0I7uLJy9A5a7iG78/rzesyjgo6QsfoFLnoAjXRLWqhNqLoCT2jV/RmFdaL9W59zFtXrHLmEP2R9fkD1wmUTA==</latexit><latexit sha1_base64="yD1iDcsFXcoEH2k19Z+MjUgbh/o=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQVdSdCOuKtgLNCFMppN26EwSZk7EEvIqblwo4tYXcefbOG2z0NYfBj7+cw5zzh+mgmtwnG9rZXVtfWOzslXd3tnd27cPah2dZIqyNk1Eonoh0UzwmLWBg2C9VDEiQ8G64fhmWu8+MqV5Ej/AJGW+JMOYR5wSMFZg1zwgWXB3BUHuKYkVo0Vg152GMxNeBreEOirVCuwvb5DQTLIYqCBa910nBT8nCjgVrKh6mWYpoWMyZH2DMZFM+/ls9wKfGGeAo0SZFwOeub8nciK1nsjQdEoCI71Ym5r/1foZRJd+zuM0AxbT+UdRJjAkeBoEHnBzLIiJAUIVN7tiOiKKUDBxVU0I7uLJy9A5a7iG78/rzesyjgo6QsfoFLnoAjXRLWqhNqLoCT2jV/RmFdaL9W59zFtXrHLmEP2R9fkD1wmUTA==</latexit>

)
<latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit>

!
<latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit> !<latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit>

⌫
<latexit sha1_base64="g/r2zRJl77BgkBCl/QQ42PcXWuE=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9dCTWd+tejVvLrIKfgFVKNTou1+9QcKyGKVhgmrd9b3UBDlVhjOB00ov05hSNqZD7FqUNEYd5PNVp+TMOgMSJco+acjc/T2R01jrSRzazpiakV6uzcz/at3MRNdBzmWaGZRs8VGUCWISMrubDLhCZsTEAmWK210JG1FFmbHpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/5Hz+AF7ljdc=</latexit><latexit sha1_base64="g/r2zRJl77BgkBCl/QQ42PcXWuE=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9dCTWd+tejVvLrIKfgFVKNTou1+9QcKyGKVhgmrd9b3UBDlVhjOB00ov05hSNqZD7FqUNEYd5PNVp+TMOgMSJco+acjc/T2R01jrSRzazpiakV6uzcz/at3MRNdBzmWaGZRs8VGUCWISMrubDLhCZsTEAmWK210JG1FFmbHpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/5Hz+AF7ljdc=</latexit><latexit sha1_base64="g/r2zRJl77BgkBCl/QQ42PcXWuE=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9dCTWd+tejVvLrIKfgFVKNTou1+9QcKyGKVhgmrd9b3UBDlVhjOB00ov05hSNqZD7FqUNEYd5PNVp+TMOgMSJco+acjc/T2R01jrSRzazpiakV6uzcz/at3MRNdBzmWaGZRs8VGUCWISMrubDLhCZsTEAmWK210JG1FFmbHpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/5Hz+AF7ljdc=</latexit><latexit sha1_base64="g/r2zRJl77BgkBCl/QQ42PcXWuE=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9dCTWd+tejVvLrIKfgFVKNTou1+9QcKyGKVhgmrd9b3UBDlVhjOB00ov05hSNqZD7FqUNEYd5PNVp+TMOgMSJco+acjc/T2R01jrSRzazpiakV6uzcz/at3MRNdBzmWaGZRs8VGUCWISMrubDLhCZsTEAmWK210JG1FFmbHpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/5Hz+AF7ljdc=</latexit> e�

<latexit sha1_base64="GnudSR12sKi/XfpmrfysvKvMnMw=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHivYD2lg220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UVlbX1jeKm6Wt7Z3dvfL+QVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNYPphxgn5EB5KHnFFjrXt8POuVK27VnYksg5dDBXLVe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYsShqh9rPZqhNyYp0+CWNlnzRk5v6eyGik9TgKbGdEzVAv1qbmf7VOasIrP+MySQ1KNv8oTAUxMZneTfpcITNibIEyxe2uhA2poszYdEo2BG/x5GVonlc9y3cXldp1HkcRjuAYTsGDS6jBLdShAQwG8Ayv8OYI58V5dz7mrQUnnzmEP3I+fwDnHI2I</latexit><latexit sha1_base64="GnudSR12sKi/XfpmrfysvKvMnMw=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHivYD2lg220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UVlbX1jeKm6Wt7Z3dvfL+QVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNYPphxgn5EB5KHnFFjrXt8POuVK27VnYksg5dDBXLVe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYsShqh9rPZqhNyYp0+CWNlnzRk5v6eyGik9TgKbGdEzVAv1qbmf7VOasIrP+MySQ1KNv8oTAUxMZneTfpcITNibIEyxe2uhA2poszYdEo2BG/x5GVonlc9y3cXldp1HkcRjuAYTsGDS6jBLdShAQwG8Ayv8OYI58V5dz7mrQUnnzmEP3I+fwDnHI2I</latexit><latexit sha1_base64="GnudSR12sKi/XfpmrfysvKvMnMw=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHivYD2lg220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UVlbX1jeKm6Wt7Z3dvfL+QVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNYPphxgn5EB5KHnFFjrXt8POuVK27VnYksg5dDBXLVe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYsShqh9rPZqhNyYp0+CWNlnzRk5v6eyGik9TgKbGdEzVAv1qbmf7VOasIrP+MySQ1KNv8oTAUxMZneTfpcITNibIEyxe2uhA2poszYdEo2BG/x5GVonlc9y3cXldp1HkcRjuAYTsGDS6jBLdShAQwG8Ayv8OYI58V5dz7mrQUnnzmEP3I+fwDnHI2I</latexit><latexit sha1_base64="GnudSR12sKi/XfpmrfysvKvMnMw=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHivYD2lg220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UVlbX1jeKm6Wt7Z3dvfL+QVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNYPphxgn5EB5KHnFFjrXt8POuVK27VnYksg5dDBXLVe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYsShqh9rPZqhNyYp0+CWNlnzRk5v6eyGik9TgKbGdEzVAv1qbmf7VOasIrP+MySQ1KNv8oTAUxMZneTfpcITNibIEyxe2uhA2poszYdEo2BG/x5GVonlc9y3cXldp1HkcRjuAYTsGDS6jBLdShAQwG8Ayv8OYI58V5dz7mrQUnnzmEP3I+fwDnHI2I</latexit>

p
<latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit>

p
<latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit>

p
<latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit>

n
<latexit sha1_base64="yQeyt1ATXRuagWZEsCnmGpLGA/Q=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYclCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/XE4zy</latexit><latexit sha1_base64="yQeyt1ATXRuagWZEsCnmGpLGA/Q=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYclCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/XE4zy</latexit><latexit sha1_base64="yQeyt1ATXRuagWZEsCnmGpLGA/Q=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYclCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/XE4zy</latexit><latexit sha1_base64="yQeyt1ATXRuagWZEsCnmGpLGA/Q=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYclCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/XE4zy</latexit>
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𝜈 from DM decay on Tritium

Ee� = Eend +m⌫ + E⌫ ' Eend +m⌫ +
mJ

2

adecay
atoday

<latexit sha1_base64="xTGisGCWC83pEwOYscCvEaOVi9Y="></latexit><latexit sha1_base64="xTGisGCWC83pEwOYscCvEaOVi9Y="></latexit><latexit sha1_base64="xTGisGCWC83pEwOYscCvEaOVi9Y="></latexit><latexit sha1_base64="xTGisGCWC83pEwOYscCvEaOVi9Y="></latexit>

The electron energy gap can be 
larger in this case

� =
4

yr

✓
MT

100 g

◆✓
ñ⌫

56 cm�3

◆

<latexit sha1_base64="RK3wQP/7JvzVLFrijKQghQhxXOU="></latexit><latexit sha1_base64="RK3wQP/7JvzVLFrijKQghQhxXOU="></latexit><latexit sha1_base64="RK3wQP/7JvzVLFrijKQghQhxXOU="></latexit><latexit sha1_base64="RK3wQP/7JvzVLFrijKQghQhxXOU="></latexit>

ñ⌫(t) .
2500

cm3

✓
eV

mJ

◆⇣
1� e�⌧U/⌧J

⌘

⇥min

✓
1,

⌧J
1.59⇥ 1011 yr

◆

<latexit sha1_base64="XSGmqslh6J+Q/3eFIidKKE8Loec="></latexit><latexit sha1_base64="XSGmqslh6J+Q/3eFIidKKE8Loec="></latexit><latexit sha1_base64="XSGmqslh6J+Q/3eFIidKKE8Loec="></latexit><latexit sha1_base64="XSGmqslh6J+Q/3eFIidKKE8Loec="></latexit>

ñ⌫ =
1.03⇥ 10�2

cm3

✓
�Ne↵

0.28

◆

⇥
✓
100 keV

mJ

◆s
103 yr

⌧J
<latexit sha1_base64="fa1QxQCm+NjzAUimouZr8NGHISk="></latexit><latexit sha1_base64="fa1QxQCm+NjzAUimouZr8NGHISk="></latexit><latexit sha1_base64="fa1QxQCm+NjzAUimouZr8NGHISk="></latexit><latexit sha1_base64="fa1QxQCm+NjzAUimouZr8NGHISk="></latexit>

⌧J < trec
<latexit sha1_base64="PHCsT1ibfTxEaOCtp2UySHrnOeA=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQRcuim7EVQV7gSaEyXTSDp1JwsyJWEJexY0LRdz6Iu58G6dtFtr6w8DHf85hzvnDVHANjvNtrayurW9sVraq2zu7e/v2Qa2jk0xR1qaJSFQvJJoJHrM2cBCslypGZChYNxzfTOvdR6Y0T+IHmKTMl2QY84hTAsYK7JoHJAvuriDIPSWxYrQI7LrTcGbCy+CWUEelWoH95Q0SmkkWAxVE677rpODnRAGnghVVL9MsJXRMhqxvMCaSaT+f7V7gE+MMcJQo82LAM/f3RE6k1hMZmk5JYKQXa1Pzv1o/g+jSz3mcZsBiOv8oygSGBE+DwANujgUxMUCo4mZXTEdEEQomrqoJwV08eRk6Zw3X8P15vXldxlFBR+gYnSIXXaAmukUt1EYUPaFn9IrerMJ6sd6tj3nrilXOHKI/sj5/ANPrlEo=</latexit><latexit sha1_base64="PHCsT1ibfTxEaOCtp2UySHrnOeA=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQRcuim7EVQV7gSaEyXTSDp1JwsyJWEJexY0LRdz6Iu58G6dtFtr6w8DHf85hzvnDVHANjvNtrayurW9sVraq2zu7e/v2Qa2jk0xR1qaJSFQvJJoJHrM2cBCslypGZChYNxzfTOvdR6Y0T+IHmKTMl2QY84hTAsYK7JoHJAvuriDIPSWxYrQI7LrTcGbCy+CWUEelWoH95Q0SmkkWAxVE677rpODnRAGnghVVL9MsJXRMhqxvMCaSaT+f7V7gE+MMcJQo82LAM/f3RE6k1hMZmk5JYKQXa1Pzv1o/g+jSz3mcZsBiOv8oygSGBE+DwANujgUxMUCo4mZXTEdEEQomrqoJwV08eRk6Zw3X8P15vXldxlFBR+gYnSIXXaAmukUt1EYUPaFn9IrerMJ6sd6tj3nrilXOHKI/sj5/ANPrlEo=</latexit><latexit sha1_base64="PHCsT1ibfTxEaOCtp2UySHrnOeA=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQRcuim7EVQV7gSaEyXTSDp1JwsyJWEJexY0LRdz6Iu58G6dtFtr6w8DHf85hzvnDVHANjvNtrayurW9sVraq2zu7e/v2Qa2jk0xR1qaJSFQvJJoJHrM2cBCslypGZChYNxzfTOvdR6Y0T+IHmKTMl2QY84hTAsYK7JoHJAvuriDIPSWxYrQI7LrTcGbCy+CWUEelWoH95Q0SmkkWAxVE677rpODnRAGnghVVL9MsJXRMhqxvMCaSaT+f7V7gE+MMcJQo82LAM/f3RE6k1hMZmk5JYKQXa1Pzv1o/g+jSz3mcZsBiOv8oygSGBE+DwANujgUxMUCo4mZXTEdEEQomrqoJwV08eRk6Zw3X8P15vXldxlFBR+gYnSIXXaAmukUt1EYUPaFn9IrerMJ6sd6tj3nrilXOHKI/sj5/ANPrlEo=</latexit><latexit sha1_base64="PHCsT1ibfTxEaOCtp2UySHrnOeA=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQRcuim7EVQV7gSaEyXTSDp1JwsyJWEJexY0LRdz6Iu58G6dtFtr6w8DHf85hzvnDVHANjvNtrayurW9sVraq2zu7e/v2Qa2jk0xR1qaJSFQvJJoJHrM2cBCslypGZChYNxzfTOvdR6Y0T+IHmKTMl2QY84hTAsYK7JoHJAvuriDIPSWxYrQI7LrTcGbCy+CWUEelWoH95Q0SmkkWAxVE677rpODnRAGnghVVL9MsJXRMhqxvMCaSaT+f7V7gE+MMcJQo82LAM/f3RE6k1hMZmk5JYKQXa1Pzv1o/g+jSz3mcZsBiOv8oygSGBE+DwANujgUxMUCo4mZXTEdEEQomrqoJwV08eRk6Zw3X8P15vXldxlFBR+gYnSIXXaAmukUt1EYUPaFn9IrerMJ6sd6tj3nrilXOHKI/sj5/ANPrlEo=</latexit>

⌧J > trec
<latexit sha1_base64="yD1iDcsFXcoEH2k19Z+MjUgbh/o=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQVdSdCOuKtgLNCFMppN26EwSZk7EEvIqblwo4tYXcefbOG2z0NYfBj7+cw5zzh+mgmtwnG9rZXVtfWOzslXd3tnd27cPah2dZIqyNk1Eonoh0UzwmLWBg2C9VDEiQ8G64fhmWu8+MqV5Ej/AJGW+JMOYR5wSMFZg1zwgWXB3BUHuKYkVo0Vg152GMxNeBreEOirVCuwvb5DQTLIYqCBa910nBT8nCjgVrKh6mWYpoWMyZH2DMZFM+/ls9wKfGGeAo0SZFwOeub8nciK1nsjQdEoCI71Ym5r/1foZRJd+zuM0AxbT+UdRJjAkeBoEHnBzLIiJAUIVN7tiOiKKUDBxVU0I7uLJy9A5a7iG78/rzesyjgo6QsfoFLnoAjXRLWqhNqLoCT2jV/RmFdaL9W59zFtXrHLmEP2R9fkD1wmUTA==</latexit><latexit sha1_base64="yD1iDcsFXcoEH2k19Z+MjUgbh/o=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQVdSdCOuKtgLNCFMppN26EwSZk7EEvIqblwo4tYXcefbOG2z0NYfBj7+cw5zzh+mgmtwnG9rZXVtfWOzslXd3tnd27cPah2dZIqyNk1Eonoh0UzwmLWBg2C9VDEiQ8G64fhmWu8+MqV5Ej/AJGW+JMOYR5wSMFZg1zwgWXB3BUHuKYkVo0Vg152GMxNeBreEOirVCuwvb5DQTLIYqCBa910nBT8nCjgVrKh6mWYpoWMyZH2DMZFM+/ls9wKfGGeAo0SZFwOeub8nciK1nsjQdEoCI71Ym5r/1foZRJd+zuM0AxbT+UdRJjAkeBoEHnBzLIiJAUIVN7tiOiKKUDBxVU0I7uLJy9A5a7iG78/rzesyjgo6QsfoFLnoAjXRLWqhNqLoCT2jV/RmFdaL9W59zFtXrHLmEP2R9fkD1wmUTA==</latexit><latexit sha1_base64="yD1iDcsFXcoEH2k19Z+MjUgbh/o=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQVdSdCOuKtgLNCFMppN26EwSZk7EEvIqblwo4tYXcefbOG2z0NYfBj7+cw5zzh+mgmtwnG9rZXVtfWOzslXd3tnd27cPah2dZIqyNk1Eonoh0UzwmLWBg2C9VDEiQ8G64fhmWu8+MqV5Ej/AJGW+JMOYR5wSMFZg1zwgWXB3BUHuKYkVo0Vg152GMxNeBreEOirVCuwvb5DQTLIYqCBa910nBT8nCjgVrKh6mWYpoWMyZH2DMZFM+/ls9wKfGGeAo0SZFwOeub8nciK1nsjQdEoCI71Ym5r/1foZRJd+zuM0AxbT+UdRJjAkeBoEHnBzLIiJAUIVN7tiOiKKUDBxVU0I7uLJy9A5a7iG78/rzesyjgo6QsfoFLnoAjXRLWqhNqLoCT2jV/RmFdaL9W59zFtXrHLmEP2R9fkD1wmUTA==</latexit><latexit sha1_base64="yD1iDcsFXcoEH2k19Z+MjUgbh/o=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQVdSdCOuKtgLNCFMppN26EwSZk7EEvIqblwo4tYXcefbOG2z0NYfBj7+cw5zzh+mgmtwnG9rZXVtfWOzslXd3tnd27cPah2dZIqyNk1Eonoh0UzwmLWBg2C9VDEiQ8G64fhmWu8+MqV5Ej/AJGW+JMOYR5wSMFZg1zwgWXB3BUHuKYkVo0Vg152GMxNeBreEOirVCuwvb5DQTLIYqCBa910nBT8nCjgVrKh6mWYpoWMyZH2DMZFM+/ls9wKfGGeAo0SZFwOeub8nciK1nsjQdEoCI71Ym5r/1foZRJd+zuM0AxbT+UdRJjAkeBoEHnBzLIiJAUIVN7tiOiKKUDBxVU0I7uLJy9A5a7iG78/rzesyjgo6QsfoFLnoAjXRLWqhNqLoCT2jV/RmFdaL9W59zFtXrHLmEP2R9fkD1wmUTA==</latexit>

)
<latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit>

!
<latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit> !<latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit>

⌫
<latexit sha1_base64="g/r2zRJl77BgkBCl/QQ42PcXWuE=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9dCTWd+tejVvLrIKfgFVKNTou1+9QcKyGKVhgmrd9b3UBDlVhjOB00ov05hSNqZD7FqUNEYd5PNVp+TMOgMSJco+acjc/T2R01jrSRzazpiakV6uzcz/at3MRNdBzmWaGZRs8VGUCWISMrubDLhCZsTEAmWK210JG1FFmbHpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/5Hz+AF7ljdc=</latexit><latexit sha1_base64="g/r2zRJl77BgkBCl/QQ42PcXWuE=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9dCTWd+tejVvLrIKfgFVKNTou1+9QcKyGKVhgmrd9b3UBDlVhjOB00ov05hSNqZD7FqUNEYd5PNVp+TMOgMSJco+acjc/T2R01jrSRzazpiakV6uzcz/at3MRNdBzmWaGZRs8VGUCWISMrubDLhCZsTEAmWK210JG1FFmbHpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/5Hz+AF7ljdc=</latexit><latexit sha1_base64="g/r2zRJl77BgkBCl/QQ42PcXWuE=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9dCTWd+tejVvLrIKfgFVKNTou1+9QcKyGKVhgmrd9b3UBDlVhjOB00ov05hSNqZD7FqUNEYd5PNVp+TMOgMSJco+acjc/T2R01jrSRzazpiakV6uzcz/at3MRNdBzmWaGZRs8VGUCWISMrubDLhCZsTEAmWK210JG1FFmbHpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/5Hz+AF7ljdc=</latexit><latexit sha1_base64="g/r2zRJl77BgkBCl/QQ42PcXWuE=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9dCTWd+tejVvLrIKfgFVKNTou1+9QcKyGKVhgmrd9b3UBDlVhjOB00ov05hSNqZD7FqUNEYd5PNVp+TMOgMSJco+acjc/T2R01jrSRzazpiakV6uzcz/at3MRNdBzmWaGZRs8VGUCWISMrubDLhCZsTEAmWK210JG1FFmbHpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/5Hz+AF7ljdc=</latexit> e�

<latexit sha1_base64="GnudSR12sKi/XfpmrfysvKvMnMw=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHivYD2lg220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UVlbX1jeKm6Wt7Z3dvfL+QVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNYPphxgn5EB5KHnFFjrXt8POuVK27VnYksg5dDBXLVe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYsShqh9rPZqhNyYp0+CWNlnzRk5v6eyGik9TgKbGdEzVAv1qbmf7VOasIrP+MySQ1KNv8oTAUxMZneTfpcITNibIEyxe2uhA2poszYdEo2BG/x5GVonlc9y3cXldp1HkcRjuAYTsGDS6jBLdShAQwG8Ayv8OYI58V5dz7mrQUnnzmEP3I+fwDnHI2I</latexit><latexit sha1_base64="GnudSR12sKi/XfpmrfysvKvMnMw=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHivYD2lg220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UVlbX1jeKm6Wt7Z3dvfL+QVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNYPphxgn5EB5KHnFFjrXt8POuVK27VnYksg5dDBXLVe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYsShqh9rPZqhNyYp0+CWNlnzRk5v6eyGik9TgKbGdEzVAv1qbmf7VOasIrP+MySQ1KNv8oTAUxMZneTfpcITNibIEyxe2uhA2poszYdEo2BG/x5GVonlc9y3cXldp1HkcRjuAYTsGDS6jBLdShAQwG8Ayv8OYI58V5dz7mrQUnnzmEP3I+fwDnHI2I</latexit><latexit sha1_base64="GnudSR12sKi/XfpmrfysvKvMnMw=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHivYD2lg220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UVlbX1jeKm6Wt7Z3dvfL+QVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNYPphxgn5EB5KHnFFjrXt8POuVK27VnYksg5dDBXLVe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYsShqh9rPZqhNyYp0+CWNlnzRk5v6eyGik9TgKbGdEzVAv1qbmf7VOasIrP+MySQ1KNv8oTAUxMZneTfpcITNibIEyxe2uhA2poszYdEo2BG/x5GVonlc9y3cXldp1HkcRjuAYTsGDS6jBLdShAQwG8Ayv8OYI58V5dz7mrQUnnzmEP3I+fwDnHI2I</latexit><latexit sha1_base64="GnudSR12sKi/XfpmrfysvKvMnMw=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHivYD2lg220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UVlbX1jeKm6Wt7Z3dvfL+QVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNYPphxgn5EB5KHnFFjrXt8POuVK27VnYksg5dDBXLVe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYsShqh9rPZqhNyYp0+CWNlnzRk5v6eyGik9TgKbGdEzVAv1qbmf7VOasIrP+MySQ1KNv8oTAUxMZneTfpcITNibIEyxe2uhA2poszYdEo2BG/x5GVonlc9y3cXldp1HkcRjuAYTsGDS6jBLdShAQwG8Ayv8OYI58V5dz7mrQUnnzmEP3I+fwDnHI2I</latexit>

p
<latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit>

p
<latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit>

p
<latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit>

n
<latexit sha1_base64="yQeyt1ATXRuagWZEsCnmGpLGA/Q=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYclCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/XE4zy</latexit><latexit sha1_base64="yQeyt1ATXRuagWZEsCnmGpLGA/Q=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYclCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/XE4zy</latexit><latexit sha1_base64="yQeyt1ATXRuagWZEsCnmGpLGA/Q=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYclCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/XE4zy</latexit><latexit sha1_base64="yQeyt1ATXRuagWZEsCnmGpLGA/Q=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYclCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/XE4zy</latexit>
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𝜈 from DM decay on Tritium
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<latexit sha1_base64="xTGisGCWC83pEwOYscCvEaOVi9Y="></latexit><latexit sha1_base64="xTGisGCWC83pEwOYscCvEaOVi9Y="></latexit><latexit sha1_base64="xTGisGCWC83pEwOYscCvEaOVi9Y="></latexit><latexit sha1_base64="xTGisGCWC83pEwOYscCvEaOVi9Y="></latexit>

The electron energy gap can be 
larger in this case

� =
4

yr

✓
MT

100 g

◆✓
ñ⌫

56 cm�3

◆

<latexit sha1_base64="RK3wQP/7JvzVLFrijKQghQhxXOU="></latexit><latexit sha1_base64="RK3wQP/7JvzVLFrijKQghQhxXOU="></latexit><latexit sha1_base64="RK3wQP/7JvzVLFrijKQghQhxXOU="></latexit><latexit sha1_base64="RK3wQP/7JvzVLFrijKQghQhxXOU="></latexit>

ñ⌫(t) .
2500

cm3

✓
eV

mJ

◆⇣
1� e�⌧U/⌧J

⌘

⇥min

✓
1,

⌧J
1.59⇥ 1011 yr

◆

<latexit sha1_base64="XSGmqslh6J+Q/3eFIidKKE8Loec="></latexit><latexit sha1_base64="XSGmqslh6J+Q/3eFIidKKE8Loec="></latexit><latexit sha1_base64="XSGmqslh6J+Q/3eFIidKKE8Loec="></latexit><latexit sha1_base64="XSGmqslh6J+Q/3eFIidKKE8Loec="></latexit>

ñ⌫ =
1.03⇥ 10�2

cm3

✓
�Ne↵

0.28

◆

⇥
✓
100 keV

mJ

◆s
103 yr

⌧J
<latexit sha1_base64="fa1QxQCm+NjzAUimouZr8NGHISk="></latexit><latexit sha1_base64="fa1QxQCm+NjzAUimouZr8NGHISk="></latexit><latexit sha1_base64="fa1QxQCm+NjzAUimouZr8NGHISk="></latexit><latexit sha1_base64="fa1QxQCm+NjzAUimouZr8NGHISk="></latexit>

⌧J < trec
<latexit sha1_base64="PHCsT1ibfTxEaOCtp2UySHrnOeA=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQRcuim7EVQV7gSaEyXTSDp1JwsyJWEJexY0LRdz6Iu58G6dtFtr6w8DHf85hzvnDVHANjvNtrayurW9sVraq2zu7e/v2Qa2jk0xR1qaJSFQvJJoJHrM2cBCslypGZChYNxzfTOvdR6Y0T+IHmKTMl2QY84hTAsYK7JoHJAvuriDIPSWxYrQI7LrTcGbCy+CWUEelWoH95Q0SmkkWAxVE677rpODnRAGnghVVL9MsJXRMhqxvMCaSaT+f7V7gE+MMcJQo82LAM/f3RE6k1hMZmk5JYKQXa1Pzv1o/g+jSz3mcZsBiOv8oygSGBE+DwANujgUxMUCo4mZXTEdEEQomrqoJwV08eRk6Zw3X8P15vXldxlFBR+gYnSIXXaAmukUt1EYUPaFn9IrerMJ6sd6tj3nrilXOHKI/sj5/ANPrlEo=</latexit><latexit sha1_base64="PHCsT1ibfTxEaOCtp2UySHrnOeA=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQRcuim7EVQV7gSaEyXTSDp1JwsyJWEJexY0LRdz6Iu58G6dtFtr6w8DHf85hzvnDVHANjvNtrayurW9sVraq2zu7e/v2Qa2jk0xR1qaJSFQvJJoJHrM2cBCslypGZChYNxzfTOvdR6Y0T+IHmKTMl2QY84hTAsYK7JoHJAvuriDIPSWxYrQI7LrTcGbCy+CWUEelWoH95Q0SmkkWAxVE677rpODnRAGnghVVL9MsJXRMhqxvMCaSaT+f7V7gE+MMcJQo82LAM/f3RE6k1hMZmk5JYKQXa1Pzv1o/g+jSz3mcZsBiOv8oygSGBE+DwANujgUxMUCo4mZXTEdEEQomrqoJwV08eRk6Zw3X8P15vXldxlFBR+gYnSIXXaAmukUt1EYUPaFn9IrerMJ6sd6tj3nrilXOHKI/sj5/ANPrlEo=</latexit><latexit sha1_base64="PHCsT1ibfTxEaOCtp2UySHrnOeA=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQRcuim7EVQV7gSaEyXTSDp1JwsyJWEJexY0LRdz6Iu58G6dtFtr6w8DHf85hzvnDVHANjvNtrayurW9sVraq2zu7e/v2Qa2jk0xR1qaJSFQvJJoJHrM2cBCslypGZChYNxzfTOvdR6Y0T+IHmKTMl2QY84hTAsYK7JoHJAvuriDIPSWxYrQI7LrTcGbCy+CWUEelWoH95Q0SmkkWAxVE677rpODnRAGnghVVL9MsJXRMhqxvMCaSaT+f7V7gE+MMcJQo82LAM/f3RE6k1hMZmk5JYKQXa1Pzv1o/g+jSz3mcZsBiOv8oygSGBE+DwANujgUxMUCo4mZXTEdEEQomrqoJwV08eRk6Zw3X8P15vXldxlFBR+gYnSIXXaAmukUt1EYUPaFn9IrerMJ6sd6tj3nrilXOHKI/sj5/ANPrlEo=</latexit><latexit sha1_base64="PHCsT1ibfTxEaOCtp2UySHrnOeA=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQRcuim7EVQV7gSaEyXTSDp1JwsyJWEJexY0LRdz6Iu58G6dtFtr6w8DHf85hzvnDVHANjvNtrayurW9sVraq2zu7e/v2Qa2jk0xR1qaJSFQvJJoJHrM2cBCslypGZChYNxzfTOvdR6Y0T+IHmKTMl2QY84hTAsYK7JoHJAvuriDIPSWxYrQI7LrTcGbCy+CWUEelWoH95Q0SmkkWAxVE677rpODnRAGnghVVL9MsJXRMhqxvMCaSaT+f7V7gE+MMcJQo82LAM/f3RE6k1hMZmk5JYKQXa1Pzv1o/g+jSz3mcZsBiOv8oygSGBE+DwANujgUxMUCo4mZXTEdEEQomrqoJwV08eRk6Zw3X8P15vXldxlFBR+gYnSIXXaAmukUt1EYUPaFn9IrerMJ6sd6tj3nrilXOHKI/sj5/ANPrlEo=</latexit>

⌧J > trec
<latexit sha1_base64="yD1iDcsFXcoEH2k19Z+MjUgbh/o=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQVdSdCOuKtgLNCFMppN26EwSZk7EEvIqblwo4tYXcefbOG2z0NYfBj7+cw5zzh+mgmtwnG9rZXVtfWOzslXd3tnd27cPah2dZIqyNk1Eonoh0UzwmLWBg2C9VDEiQ8G64fhmWu8+MqV5Ej/AJGW+JMOYR5wSMFZg1zwgWXB3BUHuKYkVo0Vg152GMxNeBreEOirVCuwvb5DQTLIYqCBa910nBT8nCjgVrKh6mWYpoWMyZH2DMZFM+/ls9wKfGGeAo0SZFwOeub8nciK1nsjQdEoCI71Ym5r/1foZRJd+zuM0AxbT+UdRJjAkeBoEHnBzLIiJAUIVN7tiOiKKUDBxVU0I7uLJy9A5a7iG78/rzesyjgo6QsfoFLnoAjXRLWqhNqLoCT2jV/RmFdaL9W59zFtXrHLmEP2R9fkD1wmUTA==</latexit><latexit sha1_base64="yD1iDcsFXcoEH2k19Z+MjUgbh/o=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQVdSdCOuKtgLNCFMppN26EwSZk7EEvIqblwo4tYXcefbOG2z0NYfBj7+cw5zzh+mgmtwnG9rZXVtfWOzslXd3tnd27cPah2dZIqyNk1Eonoh0UzwmLWBg2C9VDEiQ8G64fhmWu8+MqV5Ej/AJGW+JMOYR5wSMFZg1zwgWXB3BUHuKYkVo0Vg152GMxNeBreEOirVCuwvb5DQTLIYqCBa910nBT8nCjgVrKh6mWYpoWMyZH2DMZFM+/ls9wKfGGeAo0SZFwOeub8nciK1nsjQdEoCI71Ym5r/1foZRJd+zuM0AxbT+UdRJjAkeBoEHnBzLIiJAUIVN7tiOiKKUDBxVU0I7uLJy9A5a7iG78/rzesyjgo6QsfoFLnoAjXRLWqhNqLoCT2jV/RmFdaL9W59zFtXrHLmEP2R9fkD1wmUTA==</latexit><latexit sha1_base64="yD1iDcsFXcoEH2k19Z+MjUgbh/o=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQVdSdCOuKtgLNCFMppN26EwSZk7EEvIqblwo4tYXcefbOG2z0NYfBj7+cw5zzh+mgmtwnG9rZXVtfWOzslXd3tnd27cPah2dZIqyNk1Eonoh0UzwmLWBg2C9VDEiQ8G64fhmWu8+MqV5Ej/AJGW+JMOYR5wSMFZg1zwgWXB3BUHuKYkVo0Vg152GMxNeBreEOirVCuwvb5DQTLIYqCBa910nBT8nCjgVrKh6mWYpoWMyZH2DMZFM+/ls9wKfGGeAo0SZFwOeub8nciK1nsjQdEoCI71Ym5r/1foZRJd+zuM0AxbT+UdRJjAkeBoEHnBzLIiJAUIVN7tiOiKKUDBxVU0I7uLJy9A5a7iG78/rzesyjgo6QsfoFLnoAjXRLWqhNqLoCT2jV/RmFdaL9W59zFtXrHLmEP2R9fkD1wmUTA==</latexit><latexit sha1_base64="yD1iDcsFXcoEH2k19Z+MjUgbh/o=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQVdSdCOuKtgLNCFMppN26EwSZk7EEvIqblwo4tYXcefbOG2z0NYfBj7+cw5zzh+mgmtwnG9rZXVtfWOzslXd3tnd27cPah2dZIqyNk1Eonoh0UzwmLWBg2C9VDEiQ8G64fhmWu8+MqV5Ej/AJGW+JMOYR5wSMFZg1zwgWXB3BUHuKYkVo0Vg152GMxNeBreEOirVCuwvb5DQTLIYqCBa910nBT8nCjgVrKh6mWYpoWMyZH2DMZFM+/ls9wKfGGeAo0SZFwOeub8nciK1nsjQdEoCI71Ym5r/1foZRJd+zuM0AxbT+UdRJjAkeBoEHnBzLIiJAUIVN7tiOiKKUDBxVU0I7uLJy9A5a7iG78/rzesyjgo6QsfoFLnoAjXRLWqhNqLoCT2jV/RmFdaL9W59zFtXrHLmEP2R9fkD1wmUTA==</latexit>

)
<latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit>

!
<latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit> !<latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit>

⌫
<latexit sha1_base64="g/r2zRJl77BgkBCl/QQ42PcXWuE=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9dCTWd+tejVvLrIKfgFVKNTou1+9QcKyGKVhgmrd9b3UBDlVhjOB00ov05hSNqZD7FqUNEYd5PNVp+TMOgMSJco+acjc/T2R01jrSRzazpiakV6uzcz/at3MRNdBzmWaGZRs8VGUCWISMrubDLhCZsTEAmWK210JG1FFmbHpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/5Hz+AF7ljdc=</latexit><latexit sha1_base64="g/r2zRJl77BgkBCl/QQ42PcXWuE=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9dCTWd+tejVvLrIKfgFVKNTou1+9QcKyGKVhgmrd9b3UBDlVhjOB00ov05hSNqZD7FqUNEYd5PNVp+TMOgMSJco+acjc/T2R01jrSRzazpiakV6uzcz/at3MRNdBzmWaGZRs8VGUCWISMrubDLhCZsTEAmWK210JG1FFmbHpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/5Hz+AF7ljdc=</latexit><latexit sha1_base64="g/r2zRJl77BgkBCl/QQ42PcXWuE=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9dCTWd+tejVvLrIKfgFVKNTou1+9QcKyGKVhgmrd9b3UBDlVhjOB00ov05hSNqZD7FqUNEYd5PNVp+TMOgMSJco+acjc/T2R01jrSRzazpiakV6uzcz/at3MRNdBzmWaGZRs8VGUCWISMrubDLhCZsTEAmWK210JG1FFmbHpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/5Hz+AF7ljdc=</latexit><latexit sha1_base64="g/r2zRJl77BgkBCl/QQ42PcXWuE=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9dCTWd+tejVvLrIKfgFVKNTou1+9QcKyGKVhgmrd9b3UBDlVhjOB00ov05hSNqZD7FqUNEYd5PNVp+TMOgMSJco+acjc/T2R01jrSRzazpiakV6uzcz/at3MRNdBzmWaGZRs8VGUCWISMrubDLhCZsTEAmWK210JG1FFmbHpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/5Hz+AF7ljdc=</latexit> e�

<latexit sha1_base64="GnudSR12sKi/XfpmrfysvKvMnMw=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHivYD2lg220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UVlbX1jeKm6Wt7Z3dvfL+QVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNYPphxgn5EB5KHnFFjrXt8POuVK27VnYksg5dDBXLVe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYsShqh9rPZqhNyYp0+CWNlnzRk5v6eyGik9TgKbGdEzVAv1qbmf7VOasIrP+MySQ1KNv8oTAUxMZneTfpcITNibIEyxe2uhA2poszYdEo2BG/x5GVonlc9y3cXldp1HkcRjuAYTsGDS6jBLdShAQwG8Ayv8OYI58V5dz7mrQUnnzmEP3I+fwDnHI2I</latexit><latexit sha1_base64="GnudSR12sKi/XfpmrfysvKvMnMw=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHivYD2lg220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UVlbX1jeKm6Wt7Z3dvfL+QVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNYPphxgn5EB5KHnFFjrXt8POuVK27VnYksg5dDBXLVe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYsShqh9rPZqhNyYp0+CWNlnzRk5v6eyGik9TgKbGdEzVAv1qbmf7VOasIrP+MySQ1KNv8oTAUxMZneTfpcITNibIEyxe2uhA2poszYdEo2BG/x5GVonlc9y3cXldp1HkcRjuAYTsGDS6jBLdShAQwG8Ayv8OYI58V5dz7mrQUnnzmEP3I+fwDnHI2I</latexit><latexit sha1_base64="GnudSR12sKi/XfpmrfysvKvMnMw=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHivYD2lg220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UVlbX1jeKm6Wt7Z3dvfL+QVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNYPphxgn5EB5KHnFFjrXt8POuVK27VnYksg5dDBXLVe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYsShqh9rPZqhNyYp0+CWNlnzRk5v6eyGik9TgKbGdEzVAv1qbmf7VOasIrP+MySQ1KNv8oTAUxMZneTfpcITNibIEyxe2uhA2poszYdEo2BG/x5GVonlc9y3cXldp1HkcRjuAYTsGDS6jBLdShAQwG8Ayv8OYI58V5dz7mrQUnnzmEP3I+fwDnHI2I</latexit><latexit sha1_base64="GnudSR12sKi/XfpmrfysvKvMnMw=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHivYD2lg220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UVlbX1jeKm6Wt7Z3dvfL+QVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNYPphxgn5EB5KHnFFjrXt8POuVK27VnYksg5dDBXLVe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYsShqh9rPZqhNyYp0+CWNlnzRk5v6eyGik9TgKbGdEzVAv1qbmf7VOasIrP+MySQ1KNv8oTAUxMZneTfpcITNibIEyxe2uhA2poszYdEo2BG/x5GVonlc9y3cXldp1HkcRjuAYTsGDS6jBLdShAQwG8Ayv8OYI58V5dz7mrQUnnzmEP3I+fwDnHI2I</latexit>

p
<latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit>

p
<latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit>

p
<latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit>

n
<latexit sha1_base64="yQeyt1ATXRuagWZEsCnmGpLGA/Q=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYclCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/XE4zy</latexit><latexit sha1_base64="yQeyt1ATXRuagWZEsCnmGpLGA/Q=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYclCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/XE4zy</latexit><latexit sha1_base64="yQeyt1ATXRuagWZEsCnmGpLGA/Q=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYclCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/XE4zy</latexit><latexit sha1_base64="yQeyt1ATXRuagWZEsCnmGpLGA/Q=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYclCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/XE4zy</latexit>



!14

𝜈 from DM decay on Tritium

Ee� = Eend +m⌫ + E⌫ ' Eend +m⌫ +
mJ

2

adecay
atoday

<latexit sha1_base64="xTGisGCWC83pEwOYscCvEaOVi9Y="></latexit><latexit sha1_base64="xTGisGCWC83pEwOYscCvEaOVi9Y="></latexit><latexit sha1_base64="xTGisGCWC83pEwOYscCvEaOVi9Y="></latexit><latexit sha1_base64="xTGisGCWC83pEwOYscCvEaOVi9Y="></latexit>

The electron energy gap can be 
larger in this case

� =
4

yr

✓
MT

100 g

◆✓
ñ⌫

56 cm�3

◆

<latexit sha1_base64="RK3wQP/7JvzVLFrijKQghQhxXOU="></latexit><latexit sha1_base64="RK3wQP/7JvzVLFrijKQghQhxXOU="></latexit><latexit sha1_base64="RK3wQP/7JvzVLFrijKQghQhxXOU="></latexit><latexit sha1_base64="RK3wQP/7JvzVLFrijKQghQhxXOU="></latexit>

ñ⌫(t) .
2500

cm3

✓
eV

mJ

◆⇣
1� e�⌧U/⌧J

⌘

⇥min

✓
1,

⌧J
1.59⇥ 1011 yr

◆

<latexit sha1_base64="XSGmqslh6J+Q/3eFIidKKE8Loec="></latexit><latexit sha1_base64="XSGmqslh6J+Q/3eFIidKKE8Loec="></latexit><latexit sha1_base64="XSGmqslh6J+Q/3eFIidKKE8Loec="></latexit><latexit sha1_base64="XSGmqslh6J+Q/3eFIidKKE8Loec="></latexit>

ñ⌫ =
1.03⇥ 10�2

cm3

✓
�Ne↵

0.28

◆

⇥
✓
100 keV

mJ

◆s
103 yr

⌧J
<latexit sha1_base64="fa1QxQCm+NjzAUimouZr8NGHISk="></latexit><latexit sha1_base64="fa1QxQCm+NjzAUimouZr8NGHISk="></latexit><latexit sha1_base64="fa1QxQCm+NjzAUimouZr8NGHISk="></latexit><latexit sha1_base64="fa1QxQCm+NjzAUimouZr8NGHISk="></latexit>

⌧J < trec
<latexit sha1_base64="PHCsT1ibfTxEaOCtp2UySHrnOeA=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQRcuim7EVQV7gSaEyXTSDp1JwsyJWEJexY0LRdz6Iu58G6dtFtr6w8DHf85hzvnDVHANjvNtrayurW9sVraq2zu7e/v2Qa2jk0xR1qaJSFQvJJoJHrM2cBCslypGZChYNxzfTOvdR6Y0T+IHmKTMl2QY84hTAsYK7JoHJAvuriDIPSWxYrQI7LrTcGbCy+CWUEelWoH95Q0SmkkWAxVE677rpODnRAGnghVVL9MsJXRMhqxvMCaSaT+f7V7gE+MMcJQo82LAM/f3RE6k1hMZmk5JYKQXa1Pzv1o/g+jSz3mcZsBiOv8oygSGBE+DwANujgUxMUCo4mZXTEdEEQomrqoJwV08eRk6Zw3X8P15vXldxlFBR+gYnSIXXaAmukUt1EYUPaFn9IrerMJ6sd6tj3nrilXOHKI/sj5/ANPrlEo=</latexit><latexit sha1_base64="PHCsT1ibfTxEaOCtp2UySHrnOeA=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQRcuim7EVQV7gSaEyXTSDp1JwsyJWEJexY0LRdz6Iu58G6dtFtr6w8DHf85hzvnDVHANjvNtrayurW9sVraq2zu7e/v2Qa2jk0xR1qaJSFQvJJoJHrM2cBCslypGZChYNxzfTOvdR6Y0T+IHmKTMl2QY84hTAsYK7JoHJAvuriDIPSWxYrQI7LrTcGbCy+CWUEelWoH95Q0SmkkWAxVE677rpODnRAGnghVVL9MsJXRMhqxvMCaSaT+f7V7gE+MMcJQo82LAM/f3RE6k1hMZmk5JYKQXa1Pzv1o/g+jSz3mcZsBiOv8oygSGBE+DwANujgUxMUCo4mZXTEdEEQomrqoJwV08eRk6Zw3X8P15vXldxlFBR+gYnSIXXaAmukUt1EYUPaFn9IrerMJ6sd6tj3nrilXOHKI/sj5/ANPrlEo=</latexit><latexit sha1_base64="PHCsT1ibfTxEaOCtp2UySHrnOeA=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQRcuim7EVQV7gSaEyXTSDp1JwsyJWEJexY0LRdz6Iu58G6dtFtr6w8DHf85hzvnDVHANjvNtrayurW9sVraq2zu7e/v2Qa2jk0xR1qaJSFQvJJoJHrM2cBCslypGZChYNxzfTOvdR6Y0T+IHmKTMl2QY84hTAsYK7JoHJAvuriDIPSWxYrQI7LrTcGbCy+CWUEelWoH95Q0SmkkWAxVE677rpODnRAGnghVVL9MsJXRMhqxvMCaSaT+f7V7gE+MMcJQo82LAM/f3RE6k1hMZmk5JYKQXa1Pzv1o/g+jSz3mcZsBiOv8oygSGBE+DwANujgUxMUCo4mZXTEdEEQomrqoJwV08eRk6Zw3X8P15vXldxlFBR+gYnSIXXaAmukUt1EYUPaFn9IrerMJ6sd6tj3nrilXOHKI/sj5/ANPrlEo=</latexit><latexit sha1_base64="PHCsT1ibfTxEaOCtp2UySHrnOeA=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQRcuim7EVQV7gSaEyXTSDp1JwsyJWEJexY0LRdz6Iu58G6dtFtr6w8DHf85hzvnDVHANjvNtrayurW9sVraq2zu7e/v2Qa2jk0xR1qaJSFQvJJoJHrM2cBCslypGZChYNxzfTOvdR6Y0T+IHmKTMl2QY84hTAsYK7JoHJAvuriDIPSWxYrQI7LrTcGbCy+CWUEelWoH95Q0SmkkWAxVE677rpODnRAGnghVVL9MsJXRMhqxvMCaSaT+f7V7gE+MMcJQo82LAM/f3RE6k1hMZmk5JYKQXa1Pzv1o/g+jSz3mcZsBiOv8oygSGBE+DwANujgUxMUCo4mZXTEdEEQomrqoJwV08eRk6Zw3X8P15vXldxlFBR+gYnSIXXaAmukUt1EYUPaFn9IrerMJ6sd6tj3nrilXOHKI/sj5/ANPrlEo=</latexit>

⌧J > trec
<latexit sha1_base64="yD1iDcsFXcoEH2k19Z+MjUgbh/o=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQVdSdCOuKtgLNCFMppN26EwSZk7EEvIqblwo4tYXcefbOG2z0NYfBj7+cw5zzh+mgmtwnG9rZXVtfWOzslXd3tnd27cPah2dZIqyNk1Eonoh0UzwmLWBg2C9VDEiQ8G64fhmWu8+MqV5Ej/AJGW+JMOYR5wSMFZg1zwgWXB3BUHuKYkVo0Vg152GMxNeBreEOirVCuwvb5DQTLIYqCBa910nBT8nCjgVrKh6mWYpoWMyZH2DMZFM+/ls9wKfGGeAo0SZFwOeub8nciK1nsjQdEoCI71Ym5r/1foZRJd+zuM0AxbT+UdRJjAkeBoEHnBzLIiJAUIVN7tiOiKKUDBxVU0I7uLJy9A5a7iG78/rzesyjgo6QsfoFLnoAjXRLWqhNqLoCT2jV/RmFdaL9W59zFtXrHLmEP2R9fkD1wmUTA==</latexit><latexit sha1_base64="yD1iDcsFXcoEH2k19Z+MjUgbh/o=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQVdSdCOuKtgLNCFMppN26EwSZk7EEvIqblwo4tYXcefbOG2z0NYfBj7+cw5zzh+mgmtwnG9rZXVtfWOzslXd3tnd27cPah2dZIqyNk1Eonoh0UzwmLWBg2C9VDEiQ8G64fhmWu8+MqV5Ej/AJGW+JMOYR5wSMFZg1zwgWXB3BUHuKYkVo0Vg152GMxNeBreEOirVCuwvb5DQTLIYqCBa910nBT8nCjgVrKh6mWYpoWMyZH2DMZFM+/ls9wKfGGeAo0SZFwOeub8nciK1nsjQdEoCI71Ym5r/1foZRJd+zuM0AxbT+UdRJjAkeBoEHnBzLIiJAUIVN7tiOiKKUDBxVU0I7uLJy9A5a7iG78/rzesyjgo6QsfoFLnoAjXRLWqhNqLoCT2jV/RmFdaL9W59zFtXrHLmEP2R9fkD1wmUTA==</latexit><latexit sha1_base64="yD1iDcsFXcoEH2k19Z+MjUgbh/o=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQVdSdCOuKtgLNCFMppN26EwSZk7EEvIqblwo4tYXcefbOG2z0NYfBj7+cw5zzh+mgmtwnG9rZXVtfWOzslXd3tnd27cPah2dZIqyNk1Eonoh0UzwmLWBg2C9VDEiQ8G64fhmWu8+MqV5Ej/AJGW+JMOYR5wSMFZg1zwgWXB3BUHuKYkVo0Vg152GMxNeBreEOirVCuwvb5DQTLIYqCBa910nBT8nCjgVrKh6mWYpoWMyZH2DMZFM+/ls9wKfGGeAo0SZFwOeub8nciK1nsjQdEoCI71Ym5r/1foZRJd+zuM0AxbT+UdRJjAkeBoEHnBzLIiJAUIVN7tiOiKKUDBxVU0I7uLJy9A5a7iG78/rzesyjgo6QsfoFLnoAjXRLWqhNqLoCT2jV/RmFdaL9W59zFtXrHLmEP2R9fkD1wmUTA==</latexit><latexit sha1_base64="yD1iDcsFXcoEH2k19Z+MjUgbh/o=">AAAB+3icbZDLSsNAFIYnXmu9xbp0M1gEVyURQVdSdCOuKtgLNCFMppN26EwSZk7EEvIqblwo4tYXcefbOG2z0NYfBj7+cw5zzh+mgmtwnG9rZXVtfWOzslXd3tnd27cPah2dZIqyNk1Eonoh0UzwmLWBg2C9VDEiQ8G64fhmWu8+MqV5Ej/AJGW+JMOYR5wSMFZg1zwgWXB3BUHuKYkVo0Vg152GMxNeBreEOirVCuwvb5DQTLIYqCBa910nBT8nCjgVrKh6mWYpoWMyZH2DMZFM+/ls9wKfGGeAo0SZFwOeub8nciK1nsjQdEoCI71Ym5r/1foZRJd+zuM0AxbT+UdRJjAkeBoEHnBzLIiJAUIVN7tiOiKKUDBxVU0I7uLJy9A5a7iG78/rzesyjgo6QsfoFLnoAjXRLWqhNqLoCT2jV/RmFdaL9W59zFtXrHLmEP2R9fkD1wmUTA==</latexit>

)
<latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit><latexit sha1_base64="wpk/zjynGmYSy0lRI+eU5+ZY+O4=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxiq2FNJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53Syura+kZ5s7K1vbO7V90/aBuVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkj+Eo+tp/eGRayNUco/jlAcxHSQiEoyitfzunRgMkWqtnnrVmlt3ZyLL4BVQg0LNXvWr21csi3mCTFJjfM9NMcipRsEkn1S6meEpZSM64L7FhMbcBPls5Qk5sU6fRErblyCZub8nchobM45D2xlTHJrF2tT8r+ZnGF0GuUjSDHnC5h9FmSSoyPR+0heaM5RjC5RpYXclbEg1ZWhTqtgQvMWTl6F9Vvcs357XGldFHGU4gmM4BQ8uoAE30IQWMFDwDK/w5qDz4rw7H/PWklPMHMIfOZ8/kR2RbQ==</latexit>

!
<latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit> !<latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit><latexit sha1_base64="a4H+/Dey3F+8neMyKiB8KwjKcSM=">AAAB8nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxgv2ANJTNdtMu3WTD7kQpoT/DiwdFvPprvPlv3LY5aOsLCw/vzLAzb5hKYdB1v53S2vrG5lZ5u7Kzu7d/UD08ahuVacZbTEmluyE1XIqEt1Cg5N1UcxqHknfC8e2s3nnk2giVPOAk5UFMh4mIBKNoLb+nxXCEVGv11K/W3Lo7F1kFr4AaFGr2q1+9gWJZzBNkkhrje26KQU41Cib5tNLLDE8pG9Mh9y0mNOYmyOcrT8mZdQYkUtq+BMnc/T2R09iYSRzazpjiyCzXZuZ/NT/D6DrIRZJmyBO2+CjKJEFFZveTgdCcoZxYoEwLuythI6opQ5tSxYbgLZ+8Cu2Lumf5/rLWuCniKMMJnMI5eHAFDbiDJrSAgYJneIU3B50X5935WLSWnGLmGP7I+fwBwr2RjQ==</latexit>

⌫
<latexit sha1_base64="g/r2zRJl77BgkBCl/QQ42PcXWuE=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9dCTWd+tejVvLrIKfgFVKNTou1+9QcKyGKVhgmrd9b3UBDlVhjOB00ov05hSNqZD7FqUNEYd5PNVp+TMOgMSJco+acjc/T2R01jrSRzazpiakV6uzcz/at3MRNdBzmWaGZRs8VGUCWISMrubDLhCZsTEAmWK210JG1FFmbHpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/5Hz+AF7ljdc=</latexit><latexit sha1_base64="g/r2zRJl77BgkBCl/QQ42PcXWuE=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9dCTWd+tejVvLrIKfgFVKNTou1+9QcKyGKVhgmrd9b3UBDlVhjOB00ov05hSNqZD7FqUNEYd5PNVp+TMOgMSJco+acjc/T2R01jrSRzazpiakV6uzcz/at3MRNdBzmWaGZRs8VGUCWISMrubDLhCZsTEAmWK210JG1FFmbHpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/5Hz+AF7ljdc=</latexit><latexit sha1_base64="g/r2zRJl77BgkBCl/QQ42PcXWuE=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9dCTWd+tejVvLrIKfgFVKNTou1+9QcKyGKVhgmrd9b3UBDlVhjOB00ov05hSNqZD7FqUNEYd5PNVp+TMOgMSJco+acjc/T2R01jrSRzazpiakV6uzcz/at3MRNdBzmWaGZRs8VGUCWISMrubDLhCZsTEAmWK210JG1FFmbHpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/5Hz+AF7ljdc=</latexit><latexit sha1_base64="g/r2zRJl77BgkBCl/QQ42PcXWuE=">AAAB6nicbZBNS8NAEIYn9avWr6hHL4tF8FQSEfRY9OKxov2ANpTNdtIu3WzC7kYooT/BiwdFvPqLvPlv3LY5aOsLCw/vzLAzb5gKro3nfTultfWNza3ydmVnd2//wD08aukkUwybLBGJ6oRUo+ASm4YbgZ1UIY1Dge1wfDurt59QaZ7IRzNJMYjpUPKIM2qs9dCTWd+tejVvLrIKfgFVKNTou1+9QcKyGKVhgmrd9b3UBDlVhjOB00ov05hSNqZD7FqUNEYd5PNVp+TMOgMSJco+acjc/T2R01jrSRzazpiakV6uzcz/at3MRNdBzmWaGZRs8VGUCWISMrubDLhCZsTEAmWK210JG1FFmbHpVGwI/vLJq9C6qPmW7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzRHOi/PufCxaS04xcwx/5Hz+AF7ljdc=</latexit> e�

<latexit sha1_base64="GnudSR12sKi/XfpmrfysvKvMnMw=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHivYD2lg220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UVlbX1jeKm6Wt7Z3dvfL+QVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNYPphxgn5EB5KHnFFjrXt8POuVK27VnYksg5dDBXLVe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYsShqh9rPZqhNyYp0+CWNlnzRk5v6eyGik9TgKbGdEzVAv1qbmf7VOasIrP+MySQ1KNv8oTAUxMZneTfpcITNibIEyxe2uhA2poszYdEo2BG/x5GVonlc9y3cXldp1HkcRjuAYTsGDS6jBLdShAQwG8Ayv8OYI58V5dz7mrQUnnzmEP3I+fwDnHI2I</latexit><latexit sha1_base64="GnudSR12sKi/XfpmrfysvKvMnMw=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHivYD2lg220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UVlbX1jeKm6Wt7Z3dvfL+QVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNYPphxgn5EB5KHnFFjrXt8POuVK27VnYksg5dDBXLVe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYsShqh9rPZqhNyYp0+CWNlnzRk5v6eyGik9TgKbGdEzVAv1qbmf7VOasIrP+MySQ1KNv8oTAUxMZneTfpcITNibIEyxe2uhA2poszYdEo2BG/x5GVonlc9y3cXldp1HkcRjuAYTsGDS6jBLdShAQwG8Ayv8OYI58V5dz7mrQUnnzmEP3I+fwDnHI2I</latexit><latexit sha1_base64="GnudSR12sKi/XfpmrfysvKvMnMw=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHivYD2lg220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UVlbX1jeKm6Wt7Z3dvfL+QVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNYPphxgn5EB5KHnFFjrXt8POuVK27VnYksg5dDBXLVe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYsShqh9rPZqhNyYp0+CWNlnzRk5v6eyGik9TgKbGdEzVAv1qbmf7VOasIrP+MySQ1KNv8oTAUxMZneTfpcITNibIEyxe2uhA2poszYdEo2BG/x5GVonlc9y3cXldp1HkcRjuAYTsGDS6jBLdShAQwG8Ayv8OYI58V5dz7mrQUnnzmEP3I+fwDnHI2I</latexit><latexit sha1_base64="GnudSR12sKi/XfpmrfysvKvMnMw=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8GJJRNBj0YvHivYD2lg220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0vLDy8M8POvEEiuDau++0UVlbX1jeKm6Wt7Z3dvfL+QVPHqWLYYLGIVTugGgWX2DDcCGwnCmkUCGwFo5tpvfWESvNYPphxgn5EB5KHnFFjrXt8POuVK27VnYksg5dDBXLVe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYsShqh9rPZqhNyYp0+CWNlnzRk5v6eyGik9TgKbGdEzVAv1qbmf7VOasIrP+MySQ1KNv8oTAUxMZneTfpcITNibIEyxe2uhA2poszYdEo2BG/x5GVonlc9y3cXldp1HkcRjuAYTsGDS6jBLdShAQwG8Ayv8OYI58V5dz7mrQUnnzmEP3I+fwDnHI2I</latexit>

p
<latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit>

p
<latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit>

p
<latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit><latexit sha1_base64="Pxex4gxdEG6Av/OmfvhlQK0fZNY=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjrWYyKFfcqrsQWQcvhwrkagzKX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWZQ0Qu1ni0Vn5MI6QxLGyj5pyML9PZHRSOtpFNjOiJqxXq3Nzf9qvdSEN37GZZIalGz5UZgKYmIyv5oMuUJmxNQCZYrbXQkbU0WZsdmUbAje6snr0L6qepab15X6bR5HEc7gHC7BgxrU4R4a0AIGCM/wCm/Oo/PivDsfy9aCk8+cwh85nz/aG4z0</latexit>

n
<latexit sha1_base64="yQeyt1ATXRuagWZEsCnmGpLGA/Q=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYclCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/XE4zy</latexit><latexit sha1_base64="yQeyt1ATXRuagWZEsCnmGpLGA/Q=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYclCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/XE4zy</latexit><latexit sha1_base64="yQeyt1ATXRuagWZEsCnmGpLGA/Q=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYclCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/XE4zy</latexit><latexit sha1_base64="yQeyt1ATXRuagWZEsCnmGpLGA/Q=">AAAB6HicbZBNS8NAEIYn9avWr6pHL4tF8FQSEeqx6MVjC/YD2lA220m7drMJuxuhhP4CLx4U8epP8ua/cdvmoK0vLDy8M8POvEEiuDau++0UNja3tneKu6W9/YPDo/LxSVvHqWLYYrGIVTegGgWX2DLcCOwmCmkUCOwEk7t5vfOESvNYPphpgn5ER5KHnFFjraYclCtu1V2IrIOXQwVyNQblr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LEoaofazxaIzcmGdIQljZZ80ZOH+nshopPU0CmxnRM1Yr9bm5n+1XmrCGz/jMkkNSrb8KEwFMTGZX02GXCEzYmqBMsXtroSNqaLM2GxKNgRv9eR1aF9VPcvN60r9No+jCGdwDpfgQQ3qcA8NaAEDhGd4hTfn0Xlx3p2PZWvByWdO4Y+czx/XE4zy</latexit>



Wrap up
Cosmic neutrino background is an extremely 

important target to probe cosmology

PTOLEMY experiment hopes to explore this area

Interestingly, could also be sensitive to decaying 
dark matter, what else?

Important to be open minded about possible 
signs of new physics (beyond 3x3) so that we 
don’t miss anything—only nature gets a vote


