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If we do MANY measurements…
negative currents!!
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rare events

The rate G(q) is a large deviation function (LDF): it controls the statistics of 
fluctuations, and plays a role akin to thermodynamic potentials out of equilibrium 

Rare events have interesting physics, crucial to understand nonequilibrium physics

P (q) ⇠ e�TLG(q)
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Why to study DPTs?

Rare events far more probable than anticipated due to self-organized structures
DPTs can be engineered in interesting ways, e.g. to build time crystals …

May help understanding some elusive phenomena, e.g. glass transition
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Limitations: 
Perturbative predictions    nonperturbative physics beyond the critical point?
No gradient    existence under strong boundary driving? (Fourier’s problem)
Role of asymmetry? Microscopic origin? Direct observation?

Here: Exact MFT result (non-perturbative) + arbitrary gradients + numerical observation
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<latexit sha1_base64="Zb6rB2pGSd1Lol+ZIoJeS2g2dI4=">AAAB53icdVDLTgIxFL2DL8QX6tJNIzFxNekgOJi4IHHjEhMBE5iQTulApZ2ZtB0TQvgGXRl15//4A/6NBTFRo2d17j3nJufcMBVcG4zfndzS8srqWn69sLG5tb1T3N1r6SRTlDVpIhJ1ExLNBI9Z03Aj2E2qGJGhYO1wdDHT23dMaZ7E12acskCSQcwjTomxq1Z3QKQkvWIJu7h6UvN8hN1KtVL2PUvOsO+dYuS5eI4SLNDoFd+6/YRmksWGCqJ1x8OpCSZEGU4Fmxa6mWYpoSMyYB1LYyKZDibztFN0FCUKmSFD8/m7d0Kk1mMZWo8kZqh/a7PlX1onM1EtmPA4zQyLqbVYLcoEMgmalUZ9rhg1YmwJoYrblIgOiSLU2NcUbP2vjuh/0iq7Hna9q0qpfr54RB4O4BCOwQMf6nAJDWgChVt4gGd4cbhz7zw6T5/WnLO42YcfcF4/ANJRjOo=</latexit><latexit sha1_base64="Zb6rB2pGSd1Lol+ZIoJeS2g2dI4=">AAAB53icdVDLTgIxFL2DL8QX6tJNIzFxNekgOJi4IHHjEhMBE5iQTulApZ2ZtB0TQvgGXRl15//4A/6NBTFRo2d17j3nJufcMBVcG4zfndzS8srqWn69sLG5tb1T3N1r6SRTlDVpIhJ1ExLNBI9Z03Aj2E2qGJGhYO1wdDHT23dMaZ7E12acskCSQcwjTomxq1Z3QKQkvWIJu7h6UvN8hN1KtVL2PUvOsO+dYuS5eI4SLNDoFd+6/YRmksWGCqJ1x8OpCSZEGU4Fmxa6mWYpoSMyYB1LYyKZDibztFN0FCUKmSFD8/m7d0Kk1mMZWo8kZqh/a7PlX1onM1EtmPA4zQyLqbVYLcoEMgmalUZ9rhg1YmwJoYrblIgOiSLU2NcUbP2vjuh/0iq7Hna9q0qpfr54RB4O4BCOwQMf6nAJDWgChVt4gGd4cbhz7zw6T5/WnLO42YcfcF4/ANJRjOo=</latexit><latexit sha1_base64="Zb6rB2pGSd1Lol+ZIoJeS2g2dI4=">AAAB53icdVDLTgIxFL2DL8QX6tJNIzFxNekgOJi4IHHjEhMBE5iQTulApZ2ZtB0TQvgGXRl15//4A/6NBTFRo2d17j3nJufcMBVcG4zfndzS8srqWn69sLG5tb1T3N1r6SRTlDVpIhJ1ExLNBI9Z03Aj2E2qGJGhYO1wdDHT23dMaZ7E12acskCSQcwjTomxq1Z3QKQkvWIJu7h6UvN8hN1KtVL2PUvOsO+dYuS5eI4SLNDoFd+6/YRmksWGCqJ1x8OpCSZEGU4Fmxa6mWYpoSMyYB1LYyKZDibztFN0FCUKmSFD8/m7d0Kk1mMZWo8kZqh/a7PlX1onM1EtmPA4zQyLqbVYLcoEMgmalUZ9rhg1YmwJoYrblIgOiSLU2NcUbP2vjuh/0iq7Hna9q0qpfr54RB4O4BCOwQMf6nAJDWgChVt4gGd4cbhz7zw6T5/WnLO42YcfcF4/ANJRjOo=</latexit><latexit sha1_base64="Zb6rB2pGSd1Lol+ZIoJeS2g2dI4=">AAAB53icdVDLTgIxFL2DL8QX6tJNIzFxNekgOJi4IHHjEhMBE5iQTulApZ2ZtB0TQvgGXRl15//4A/6NBTFRo2d17j3nJufcMBVcG4zfndzS8srqWn69sLG5tb1T3N1r6SRTlDVpIhJ1ExLNBI9Z03Aj2E2qGJGhYO1wdDHT23dMaZ7E12acskCSQcwjTomxq1Z3QKQkvWIJu7h6UvN8hN1KtVL2PUvOsO+dYuS5eI4SLNDoFd+6/YRmksWGCqJ1x8OpCSZEGU4Fmxa6mWYpoSMyYB1LYyKZDibztFN0FCUKmSFD8/m7d0Kk1mMZWo8kZqh/a7PlX1onM1EtmPA4zQyLqbVYLcoEMgmalUZ9rhg1YmwJoYrblIgOiSLU2NcUbP2vjuh/0iq7Hna9q0qpfr54RB4O4BCOwQMf6nAJDWgChVt4gGd4cbhz7zw6T5/WnLO42YcfcF4/ANJRjOo=</latexit>

�
<latexit sha1_base64="a3Mc555fg0z+Ahto5patl0otA14=">AAAB53icdVDLTgIxFO3gC/GFunTTSExcTVoEBxMXJG5cYiJgAhPSKXeg0nmk7ZgQwjfoyqg7/8cf8G8siIkaPatz7zk3OecGqRTaEPLu5JaWV1bX8uuFjc2t7Z3i7l5LJ5ni0OSJTNRNwDRIEUPTCCPhJlXAokBCOxhdzPT2HSgtkvjajFPwIzaIRSg4M3bV6vZBGtYrlohLqic16mHiVqqVskctOSMePSWYumSOElqg0Su+dfsJzyKIDZdM6w4lqfEnTBnBJUwL3UxDyviIDaBjacwi0P5knnaKj8JEYTMEPJ+/eycs0nocBdYTMTPUv7XZ8i+tk5mw5k9EnGYGYm4tVgsziU2CZ6VxXyjgRo4tYVwJmxLzIVOMG/uagq3/1RH/T1pllxKXXlVK9fPFI/LoAB2iY0SRh+roEjVQE3F0ix7QM3pxhHPvPDpPn9acs7jZRz/gvH4A3MiM8Q==</latexit><latexit sha1_base64="a3Mc555fg0z+Ahto5patl0otA14=">AAAB53icdVDLTgIxFO3gC/GFunTTSExcTVoEBxMXJG5cYiJgAhPSKXeg0nmk7ZgQwjfoyqg7/8cf8G8siIkaPatz7zk3OecGqRTaEPLu5JaWV1bX8uuFjc2t7Z3i7l5LJ5ni0OSJTNRNwDRIEUPTCCPhJlXAokBCOxhdzPT2HSgtkvjajFPwIzaIRSg4M3bV6vZBGtYrlohLqic16mHiVqqVskctOSMePSWYumSOElqg0Su+dfsJzyKIDZdM6w4lqfEnTBnBJUwL3UxDyviIDaBjacwi0P5knnaKj8JEYTMEPJ+/eycs0nocBdYTMTPUv7XZ8i+tk5mw5k9EnGYGYm4tVgsziU2CZ6VxXyjgRo4tYVwJmxLzIVOMG/uagq3/1RH/T1pllxKXXlVK9fPFI/LoAB2iY0SRh+roEjVQE3F0ix7QM3pxhHPvPDpPn9acs7jZRz/gvH4A3MiM8Q==</latexit><latexit sha1_base64="a3Mc555fg0z+Ahto5patl0otA14=">AAAB53icdVDLTgIxFO3gC/GFunTTSExcTVoEBxMXJG5cYiJgAhPSKXeg0nmk7ZgQwjfoyqg7/8cf8G8siIkaPatz7zk3OecGqRTaEPLu5JaWV1bX8uuFjc2t7Z3i7l5LJ5ni0OSJTNRNwDRIEUPTCCPhJlXAokBCOxhdzPT2HSgtkvjajFPwIzaIRSg4M3bV6vZBGtYrlohLqic16mHiVqqVskctOSMePSWYumSOElqg0Su+dfsJzyKIDZdM6w4lqfEnTBnBJUwL3UxDyviIDaBjacwi0P5knnaKj8JEYTMEPJ+/eycs0nocBdYTMTPUv7XZ8i+tk5mw5k9EnGYGYm4tVgsziU2CZ6VxXyjgRo4tYVwJmxLzIVOMG/uagq3/1RH/T1pllxKXXlVK9fPFI/LoAB2iY0SRh+roEjVQE3F0ix7QM3pxhHPvPDpPn9acs7jZRz/gvH4A3MiM8Q==</latexit><latexit sha1_base64="a3Mc555fg0z+Ahto5patl0otA14=">AAAB53icdVDLTgIxFO3gC/GFunTTSExcTVoEBxMXJG5cYiJgAhPSKXeg0nmk7ZgQwjfoyqg7/8cf8G8siIkaPatz7zk3OecGqRTaEPLu5JaWV1bX8uuFjc2t7Z3i7l5LJ5ni0OSJTNRNwDRIEUPTCCPhJlXAokBCOxhdzPT2HSgtkvjajFPwIzaIRSg4M3bV6vZBGtYrlohLqic16mHiVqqVskctOSMePSWYumSOElqg0Su+dfsJzyKIDZdM6w4lqfEnTBnBJUwL3UxDyviIDaBjacwi0P5knnaKj8JEYTMEPJ+/eycs0nocBdYTMTPUv7XZ8i+tk5mw5k9EnGYGYm4tVgsziU2CZ6VxXyjgRo4tYVwJmxLzIVOMG/uagq3/1RH/T1pllxKXXlVK9fPFI/LoAB2iY0SRh+roEjVQE3F0ix7QM3pxhHPvPDpPn9acs7jZRz/gvH4A3MiM8Q==</latexit>

�
<latexit sha1_base64="n+z28pUjU5GYN8ACnpAP9/G29SU=">AAAB5nicdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwhuEkiWMDvpTYbMPpiZFcKSX9CTqDc/yB/wb5zECCpap+quaqjqIBVcaULercLK6tr6RnGztLW9s7tX3j9oqySTDDyWiER2A6pA8Bg8zbWAbiqBRoGATjC5muudO5CKJ/GtnqbgR3QU85Azqs3K6weg6aBcITapnzUcFxO7Vq9VXceQC+I65wQ7NlmggpZoDcpv/WHCsghizQRVqueQVPs5lZozAbNSP1OQUjahI+gZGtMIlJ8vws7wSZhIrMeAF/N3b04jpaZRYDwR1WP1W5sv/9J6mQ4bfs7jNNMQM2MxWpgJrBM874yHXALTYmoIZZKblJiNqaRMm8+UTP2vjvh/0q7aDrGdm1qlebl8RBEdoWN0ihzkoia6Ri3kIYY4ekDP6MUaW/fWo/X0aS1Yy5tD9APW6wcRu4x5</latexit><latexit sha1_base64="n+z28pUjU5GYN8ACnpAP9/G29SU=">AAAB5nicdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwhuEkiWMDvpTYbMPpiZFcKSX9CTqDc/yB/wb5zECCpap+quaqjqIBVcaULercLK6tr6RnGztLW9s7tX3j9oqySTDDyWiER2A6pA8Bg8zbWAbiqBRoGATjC5muudO5CKJ/GtnqbgR3QU85Azqs3K6weg6aBcITapnzUcFxO7Vq9VXceQC+I65wQ7NlmggpZoDcpv/WHCsghizQRVqueQVPs5lZozAbNSP1OQUjahI+gZGtMIlJ8vws7wSZhIrMeAF/N3b04jpaZRYDwR1WP1W5sv/9J6mQ4bfs7jNNMQM2MxWpgJrBM874yHXALTYmoIZZKblJiNqaRMm8+UTP2vjvh/0q7aDrGdm1qlebl8RBEdoWN0ihzkoia6Ri3kIYY4ekDP6MUaW/fWo/X0aS1Yy5tD9APW6wcRu4x5</latexit><latexit sha1_base64="n+z28pUjU5GYN8ACnpAP9/G29SU=">AAAB5nicdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwhuEkiWMDvpTYbMPpiZFcKSX9CTqDc/yB/wb5zECCpap+quaqjqIBVcaULercLK6tr6RnGztLW9s7tX3j9oqySTDDyWiER2A6pA8Bg8zbWAbiqBRoGATjC5muudO5CKJ/GtnqbgR3QU85Azqs3K6weg6aBcITapnzUcFxO7Vq9VXceQC+I65wQ7NlmggpZoDcpv/WHCsghizQRVqueQVPs5lZozAbNSP1OQUjahI+gZGtMIlJ8vws7wSZhIrMeAF/N3b04jpaZRYDwR1WP1W5sv/9J6mQ4bfs7jNNMQM2MxWpgJrBM874yHXALTYmoIZZKblJiNqaRMm8+UTP2vjvh/0q7aDrGdm1qlebl8RBEdoWN0ihzkoia6Ri3kIYY4ekDP6MUaW/fWo/X0aS1Yy5tD9APW6wcRu4x5</latexit><latexit sha1_base64="n+z28pUjU5GYN8ACnpAP9/G29SU=">AAAB5nicdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwhuEkiWMDvpTYbMPpiZFcKSX9CTqDc/yB/wb5zECCpap+quaqjqIBVcaULercLK6tr6RnGztLW9s7tX3j9oqySTDDyWiER2A6pA8Bg8zbWAbiqBRoGATjC5muudO5CKJ/GtnqbgR3QU85Azqs3K6weg6aBcITapnzUcFxO7Vq9VXceQC+I65wQ7NlmggpZoDcpv/WHCsghizQRVqueQVPs5lZozAbNSP1OQUjahI+gZGtMIlJ8vws7wSZhIrMeAF/N3b04jpaZRYDwR1WP1W5sv/9J6mQ4bfs7jNNMQM2MxWpgJrBM874yHXALTYmoIZZKblJiNqaRMm8+UTP2vjvh/0q7aDrGdm1qlebl8RBEdoWN0ihzkoia6Ri3kIYY4ekDP6MUaW/fWo/X0aS1Yy5tD9APW6wcRu4x5</latexit>

WASEP: 1d lattice with occupation numbers ni=0,1 + particle jumps to empty 
neighbors with rates

WEAKLY ASYMMETRIC SIMPLE EXCLUSION PROCESS

r± ⌘ 1

2
exp(±E/L)

<latexit sha1_base64="KH6MSl+JAQMySq/VlX5gI+L32IA="></latexit><latexit sha1_base64="KH6MSl+JAQMySq/VlX5gI+L32IA="></latexit><latexit sha1_base64="KH6MSl+JAQMySq/VlX5gI+L32IA="></latexit><latexit sha1_base64="KH6MSl+JAQMySq/VlX5gI+L32IA="></latexit>



At the mesoscopic scale, driven diffusive system

@t⇢ = �@x
⇣
�D(⇢)@x⇢+ �(⇢)E +

p
�(⇢)⇠(x, t)

⌘
D(⇢) = 1/2

�(⇢) = ⇢(1� ⇢)

⇢L =
↵

↵+ �
<latexit sha1_base64="iOpRqbtymO4DsDhlDPytd8Subp0="></latexit><latexit sha1_base64="iOpRqbtymO4DsDhlDPytd8Subp0="></latexit><latexit sha1_base64="iOpRqbtymO4DsDhlDPytd8Subp0="></latexit><latexit sha1_base64="iOpRqbtymO4DsDhlDPytd8Subp0="></latexit>

⇢R =
�

� + �
<latexit sha1_base64="Mm3JYz/AWvBNSDuwo+8EaolbN2A="></latexit><latexit sha1_base64="Mm3JYz/AWvBNSDuwo+8EaolbN2A="></latexit><latexit sha1_base64="Mm3JYz/AWvBNSDuwo+8EaolbN2A="></latexit><latexit sha1_base64="Mm3JYz/AWvBNSDuwo+8EaolbN2A="></latexit>

E

X r+
<latexit sha1_base64="m8/qNocrtRvXh+k1Q0MDZB/EHvI=">AAAB5HicdVDLSgNBEOyNrxhfUY9eBoMgCMtsTNwIHgJePEY0D0iWMDuZTYbMPpiZFcKSP9CTqDe/yB/wb5zECCpap+quaqhqPxFcaYzfrdzS8srqWn69sLG5tb1T3N1rqTiVlDVpLGLZ8YligkesqbkWrJNIRkJfsLY/vpzp7TsmFY+jWz1JmBeSYcQDTok2qxvZP+kXS9jG1dOa4yJsV6qVsusYco5d5wwjx8ZzlGCBRr/41hvENA1ZpKkgSnUdnGgvI1JzKti00EsVSwgdkyHrGhqRkCkvm0edoqMglkiPGJrP370ZCZWahL7xhESP1G9ttvxL66Y6qHkZj5JUs4gai9GCVCAdo1ljNOCSUS0mhhAquUmJ6IhIQrX5S8HU/+qI/ietsu1g27mulOoXi0fk4QAO4RgccKEOV9CAJlAYwgM8w4sVWPfWo/X0ac1Zi5t9+AHr9QNNPotp</latexit><latexit sha1_base64="m8/qNocrtRvXh+k1Q0MDZB/EHvI=">AAAB5HicdVDLSgNBEOyNrxhfUY9eBoMgCMtsTNwIHgJePEY0D0iWMDuZTYbMPpiZFcKSP9CTqDe/yB/wb5zECCpap+quaqhqPxFcaYzfrdzS8srqWn69sLG5tb1T3N1rqTiVlDVpLGLZ8YligkesqbkWrJNIRkJfsLY/vpzp7TsmFY+jWz1JmBeSYcQDTok2qxvZP+kXS9jG1dOa4yJsV6qVsusYco5d5wwjx8ZzlGCBRr/41hvENA1ZpKkgSnUdnGgvI1JzKti00EsVSwgdkyHrGhqRkCkvm0edoqMglkiPGJrP370ZCZWahL7xhESP1G9ttvxL66Y6qHkZj5JUs4gai9GCVCAdo1ljNOCSUS0mhhAquUmJ6IhIQrX5S8HU/+qI/ietsu1g27mulOoXi0fk4QAO4RgccKEOV9CAJlAYwgM8w4sVWPfWo/X0ac1Zi5t9+AHr9QNNPotp</latexit><latexit sha1_base64="m8/qNocrtRvXh+k1Q0MDZB/EHvI=">AAAB5HicdVDLSgNBEOyNrxhfUY9eBoMgCMtsTNwIHgJePEY0D0iWMDuZTYbMPpiZFcKSP9CTqDe/yB/wb5zECCpap+quaqhqPxFcaYzfrdzS8srqWn69sLG5tb1T3N1rqTiVlDVpLGLZ8YligkesqbkWrJNIRkJfsLY/vpzp7TsmFY+jWz1JmBeSYcQDTok2qxvZP+kXS9jG1dOa4yJsV6qVsusYco5d5wwjx8ZzlGCBRr/41hvENA1ZpKkgSnUdnGgvI1JzKti00EsVSwgdkyHrGhqRkCkvm0edoqMglkiPGJrP370ZCZWahL7xhESP1G9ttvxL66Y6qHkZj5JUs4gai9GCVCAdo1ljNOCSUS0mhhAquUmJ6IhIQrX5S8HU/+qI/ietsu1g27mulOoXi0fk4QAO4RgccKEOV9CAJlAYwgM8w4sVWPfWo/X0ac1Zi5t9+AHr9QNNPotp</latexit><latexit sha1_base64="m8/qNocrtRvXh+k1Q0MDZB/EHvI=">AAAB5HicdVDLSgNBEOyNrxhfUY9eBoMgCMtsTNwIHgJePEY0D0iWMDuZTYbMPpiZFcKSP9CTqDe/yB/wb5zECCpap+quaqhqPxFcaYzfrdzS8srqWn69sLG5tb1T3N1rqTiVlDVpLGLZ8YligkesqbkWrJNIRkJfsLY/vpzp7TsmFY+jWz1JmBeSYcQDTok2qxvZP+kXS9jG1dOa4yJsV6qVsusYco5d5wwjx8ZzlGCBRr/41hvENA1ZpKkgSnUdnGgvI1JzKti00EsVSwgdkyHrGhqRkCkvm0edoqMglkiPGJrP370ZCZWahL7xhESP1G9ttvxL66Y6qHkZj5JUs4gai9GCVCAdo1ljNOCSUS0mhhAquUmJ6IhIQrX5S8HU/+qI/ietsu1g27mulOoXi0fk4QAO4RgccKEOV9CAJlAYwgM8w4sVWPfWo/X0ac1Zi5t9+AHr9QNNPotp</latexit>

r�<latexit sha1_base64="J1m2o1/ZVi+Hsg78WCPEIvlAJZ8=">AAAB5HicdVDLSgNBEOyNrxhfUY9eBoPgxWU2Jm4EDwEvHiOaByRLmJ3MJkNmH8zMCmHJH+hJ1Jtf5A/4N05iBBWtU3VXNVS1nwiuNMbvVm5peWV1Lb9e2Njc2t4p7u61VJxKypo0FrHs+EQxwSPW1FwL1kkkI6EvWNsfX8709h2TisfRrZ4kzAvJMOIBp0Sb1Y3sn/SLJWzj6mnNcRG2K9VK2XUMOceuc4aRY+M5SrBAo1986w1imoYs0lQQpboOTrSXEak5FWxa6KWKJYSOyZB1DY1IyJSXzaNO0VEQS6RHDM3n796MhEpNQt94QqJH6rc2W/6ldVMd1LyMR0mqWUSNxWhBKpCO0awxGnDJqBYTQwiV3KREdEQkodr8pWDqf3VE/5NW2Xaw7VxXSvWLxSPycACHcAwOuFCHK2hAEygM4QGe4cUKrHvr0Xr6tOasxc0+/ID1+gFQOotr</latexit><latexit sha1_base64="J1m2o1/ZVi+Hsg78WCPEIvlAJZ8=">AAAB5HicdVDLSgNBEOyNrxhfUY9eBoPgxWU2Jm4EDwEvHiOaByRLmJ3MJkNmH8zMCmHJH+hJ1Jtf5A/4N05iBBWtU3VXNVS1nwiuNMbvVm5peWV1Lb9e2Njc2t4p7u61VJxKypo0FrHs+EQxwSPW1FwL1kkkI6EvWNsfX8709h2TisfRrZ4kzAvJMOIBp0Sb1Y3sn/SLJWzj6mnNcRG2K9VK2XUMOceuc4aRY+M5SrBAo1986w1imoYs0lQQpboOTrSXEak5FWxa6KWKJYSOyZB1DY1IyJSXzaNO0VEQS6RHDM3n796MhEpNQt94QqJH6rc2W/6ldVMd1LyMR0mqWUSNxWhBKpCO0awxGnDJqBYTQwiV3KREdEQkodr8pWDqf3VE/5NW2Xaw7VxXSvWLxSPycACHcAwOuFCHK2hAEygM4QGe4cUKrHvr0Xr6tOasxc0+/ID1+gFQOotr</latexit><latexit sha1_base64="J1m2o1/ZVi+Hsg78WCPEIvlAJZ8=">AAAB5HicdVDLSgNBEOyNrxhfUY9eBoPgxWU2Jm4EDwEvHiOaByRLmJ3MJkNmH8zMCmHJH+hJ1Jtf5A/4N05iBBWtU3VXNVS1nwiuNMbvVm5peWV1Lb9e2Njc2t4p7u61VJxKypo0FrHs+EQxwSPW1FwL1kkkI6EvWNsfX8709h2TisfRrZ4kzAvJMOIBp0Sb1Y3sn/SLJWzj6mnNcRG2K9VK2XUMOceuc4aRY+M5SrBAo1986w1imoYs0lQQpboOTrSXEak5FWxa6KWKJYSOyZB1DY1IyJSXzaNO0VEQS6RHDM3n796MhEpNQt94QqJH6rc2W/6ldVMd1LyMR0mqWUSNxWhBKpCO0awxGnDJqBYTQwiV3KREdEQkodr8pWDqf3VE/5NW2Xaw7VxXSvWLxSPycACHcAwOuFCHK2hAEygM4QGe4cUKrHvr0Xr6tOasxc0+/ID1+gFQOotr</latexit><latexit sha1_base64="J1m2o1/ZVi+Hsg78WCPEIvlAJZ8=">AAAB5HicdVDLSgNBEOyNrxhfUY9eBoPgxWU2Jm4EDwEvHiOaByRLmJ3MJkNmH8zMCmHJH+hJ1Jtf5A/4N05iBBWtU3VXNVS1nwiuNMbvVm5peWV1Lb9e2Njc2t4p7u61VJxKypo0FrHs+EQxwSPW1FwL1kkkI6EvWNsfX8709h2TisfRrZ4kzAvJMOIBp0Sb1Y3sn/SLJWzj6mnNcRG2K9VK2XUMOceuc4aRY+M5SrBAo1986w1imoYs0lQQpboOTrSXEak5FWxa6KWKJYSOyZB1DY1IyJSXzaNO0VEQS6RHDM3n796MhEpNQt94QqJH6rc2W/6ldVMd1LyMR0mqWUSNxWhBKpCO0awxGnDJqBYTQwiV3KREdEQkodr8pWDqf3VE/5NW2Xaw7VxXSvWLxSPycACHcAwOuFCHK2hAEygM4QGe4cUKrHvr0Xr6tOasxc0+/ID1+gFQOotr</latexit>

↵
<latexit sha1_base64="TysxkIAEP+wt+JO1ou1vJ3DiqbY=">AAAB53icdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwgmEZIlzE56s2NmH8zMCmHJN+hJ1Jv/4w/4N05iBBWtU3VXNVS1nwquNCHvVmFpeWV1rbhe2tjc2t4p7+51VJJJBm2WiETe+FSB4DG0NdcCblIJNPIFdP3xxUzv3oFUPImv9SQFL6KjmAecUW1WnT4VaUgH5QqxSf2k4biY2LV6reo6hpwR1zkl2LHJHBW0QGtQfusPE5ZFEGsmqFI9h6Tay6nUnAmYlvqZgpSyMR1Bz9CYRqC8fJ52io+CRGIdAp7P3705jZSaRL7xRFSH6rc2W/6l9TIdNLycx2mmIWbGYrQgE1gneFYaD7kEpsXEEMokNykxC6mkTJvXlEz9r474f9Kp2g6xnatapXm+eEQRHaBDdIwc5KImukQt1EYM3aIH9IxeLG7dW4/W06e1YC1u9tEPWK8f1tWM7Q==</latexit><latexit sha1_base64="TysxkIAEP+wt+JO1ou1vJ3DiqbY=">AAAB53icdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwgmEZIlzE56s2NmH8zMCmHJN+hJ1Jv/4w/4N05iBBWtU3VXNVS1nwquNCHvVmFpeWV1rbhe2tjc2t4p7+51VJJJBm2WiETe+FSB4DG0NdcCblIJNPIFdP3xxUzv3oFUPImv9SQFL6KjmAecUW1WnT4VaUgH5QqxSf2k4biY2LV6reo6hpwR1zkl2LHJHBW0QGtQfusPE5ZFEGsmqFI9h6Tay6nUnAmYlvqZgpSyMR1Bz9CYRqC8fJ52io+CRGIdAp7P3705jZSaRL7xRFSH6rc2W/6l9TIdNLycx2mmIWbGYrQgE1gneFYaD7kEpsXEEMokNykxC6mkTJvXlEz9r474f9Kp2g6xnatapXm+eEQRHaBDdIwc5KImukQt1EYM3aIH9IxeLG7dW4/W06e1YC1u9tEPWK8f1tWM7Q==</latexit><latexit sha1_base64="TysxkIAEP+wt+JO1ou1vJ3DiqbY=">AAAB53icdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwgmEZIlzE56s2NmH8zMCmHJN+hJ1Jv/4w/4N05iBBWtU3VXNVS1nwquNCHvVmFpeWV1rbhe2tjc2t4p7+51VJJJBm2WiETe+FSB4DG0NdcCblIJNPIFdP3xxUzv3oFUPImv9SQFL6KjmAecUW1WnT4VaUgH5QqxSf2k4biY2LV6reo6hpwR1zkl2LHJHBW0QGtQfusPE5ZFEGsmqFI9h6Tay6nUnAmYlvqZgpSyMR1Bz9CYRqC8fJ52io+CRGIdAp7P3705jZSaRL7xRFSH6rc2W/6l9TIdNLycx2mmIWbGYrQgE1gneFYaD7kEpsXEEMokNykxC6mkTJvXlEz9r474f9Kp2g6xnatapXm+eEQRHaBDdIwc5KImukQt1EYM3aIH9IxeLG7dW4/W06e1YC1u9tEPWK8f1tWM7Q==</latexit><latexit sha1_base64="TysxkIAEP+wt+JO1ou1vJ3DiqbY=">AAAB53icdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwgmEZIlzE56s2NmH8zMCmHJN+hJ1Jv/4w/4N05iBBWtU3VXNVS1nwquNCHvVmFpeWV1rbhe2tjc2t4p7+51VJJJBm2WiETe+FSB4DG0NdcCblIJNPIFdP3xxUzv3oFUPImv9SQFL6KjmAecUW1WnT4VaUgH5QqxSf2k4biY2LV6reo6hpwR1zkl2LHJHBW0QGtQfusPE5ZFEGsmqFI9h6Tay6nUnAmYlvqZgpSyMR1Bz9CYRqC8fJ52io+CRGIdAp7P3705jZSaRL7xRFSH6rc2W/6l9TIdNLycx2mmIWbGYrQgE1gneFYaD7kEpsXEEMokNykxC6mkTJvXlEz9r474f9Kp2g6xnatapXm+eEQRHaBDdIwc5KImukQt1EYM3aIH9IxeLG7dW4/W06e1YC1u9tEPWK8f1tWM7Q==</latexit>

�
<latexit sha1_base64="Zb6rB2pGSd1Lol+ZIoJeS2g2dI4=">AAAB53icdVDLTgIxFL2DL8QX6tJNIzFxNekgOJi4IHHjEhMBE5iQTulApZ2ZtB0TQvgGXRl15//4A/6NBTFRo2d17j3nJufcMBVcG4zfndzS8srqWn69sLG5tb1T3N1r6SRTlDVpIhJ1ExLNBI9Z03Aj2E2qGJGhYO1wdDHT23dMaZ7E12acskCSQcwjTomxq1Z3QKQkvWIJu7h6UvN8hN1KtVL2PUvOsO+dYuS5eI4SLNDoFd+6/YRmksWGCqJ1x8OpCSZEGU4Fmxa6mWYpoSMyYB1LYyKZDibztFN0FCUKmSFD8/m7d0Kk1mMZWo8kZqh/a7PlX1onM1EtmPA4zQyLqbVYLcoEMgmalUZ9rhg1YmwJoYrblIgOiSLU2NcUbP2vjuh/0iq7Hna9q0qpfr54RB4O4BCOwQMf6nAJDWgChVt4gGd4cbhz7zw6T5/WnLO42YcfcF4/ANJRjOo=</latexit><latexit sha1_base64="Zb6rB2pGSd1Lol+ZIoJeS2g2dI4=">AAAB53icdVDLTgIxFL2DL8QX6tJNIzFxNekgOJi4IHHjEhMBE5iQTulApZ2ZtB0TQvgGXRl15//4A/6NBTFRo2d17j3nJufcMBVcG4zfndzS8srqWn69sLG5tb1T3N1r6SRTlDVpIhJ1ExLNBI9Z03Aj2E2qGJGhYO1wdDHT23dMaZ7E12acskCSQcwjTomxq1Z3QKQkvWIJu7h6UvN8hN1KtVL2PUvOsO+dYuS5eI4SLNDoFd+6/YRmksWGCqJ1x8OpCSZEGU4Fmxa6mWYpoSMyYB1LYyKZDibztFN0FCUKmSFD8/m7d0Kk1mMZWo8kZqh/a7PlX1onM1EtmPA4zQyLqbVYLcoEMgmalUZ9rhg1YmwJoYrblIgOiSLU2NcUbP2vjuh/0iq7Hna9q0qpfr54RB4O4BCOwQMf6nAJDWgChVt4gGd4cbhz7zw6T5/WnLO42YcfcF4/ANJRjOo=</latexit><latexit sha1_base64="Zb6rB2pGSd1Lol+ZIoJeS2g2dI4=">AAAB53icdVDLTgIxFL2DL8QX6tJNIzFxNekgOJi4IHHjEhMBE5iQTulApZ2ZtB0TQvgGXRl15//4A/6NBTFRo2d17j3nJufcMBVcG4zfndzS8srqWn69sLG5tb1T3N1r6SRTlDVpIhJ1ExLNBI9Z03Aj2E2qGJGhYO1wdDHT23dMaZ7E12acskCSQcwjTomxq1Z3QKQkvWIJu7h6UvN8hN1KtVL2PUvOsO+dYuS5eI4SLNDoFd+6/YRmksWGCqJ1x8OpCSZEGU4Fmxa6mWYpoSMyYB1LYyKZDibztFN0FCUKmSFD8/m7d0Kk1mMZWo8kZqh/a7PlX1onM1EtmPA4zQyLqbVYLcoEMgmalUZ9rhg1YmwJoYrblIgOiSLU2NcUbP2vjuh/0iq7Hna9q0qpfr54RB4O4BCOwQMf6nAJDWgChVt4gGd4cbhz7zw6T5/WnLO42YcfcF4/ANJRjOo=</latexit><latexit sha1_base64="Zb6rB2pGSd1Lol+ZIoJeS2g2dI4=">AAAB53icdVDLTgIxFL2DL8QX6tJNIzFxNekgOJi4IHHjEhMBE5iQTulApZ2ZtB0TQvgGXRl15//4A/6NBTFRo2d17j3nJufcMBVcG4zfndzS8srqWn69sLG5tb1T3N1r6SRTlDVpIhJ1ExLNBI9Z03Aj2E2qGJGhYO1wdDHT23dMaZ7E12acskCSQcwjTomxq1Z3QKQkvWIJu7h6UvN8hN1KtVL2PUvOsO+dYuS5eI4SLNDoFd+6/YRmksWGCqJ1x8OpCSZEGU4Fmxa6mWYpoSMyYB1LYyKZDibztFN0FCUKmSFD8/m7d0Kk1mMZWo8kZqh/a7PlX1onM1EtmPA4zQyLqbVYLcoEMgmalUZ9rhg1YmwJoYrblIgOiSLU2NcUbP2vjuh/0iq7Hna9q0qpfr54RB4O4BCOwQMf6nAJDWgChVt4gGd4cbhz7zw6T5/WnLO42YcfcF4/ANJRjOo=</latexit>

�
<latexit sha1_base64="a3Mc555fg0z+Ahto5patl0otA14=">AAAB53icdVDLTgIxFO3gC/GFunTTSExcTVoEBxMXJG5cYiJgAhPSKXeg0nmk7ZgQwjfoyqg7/8cf8G8siIkaPatz7zk3OecGqRTaEPLu5JaWV1bX8uuFjc2t7Z3i7l5LJ5ni0OSJTNRNwDRIEUPTCCPhJlXAokBCOxhdzPT2HSgtkvjajFPwIzaIRSg4M3bV6vZBGtYrlohLqic16mHiVqqVskctOSMePSWYumSOElqg0Su+dfsJzyKIDZdM6w4lqfEnTBnBJUwL3UxDyviIDaBjacwi0P5knnaKj8JEYTMEPJ+/eycs0nocBdYTMTPUv7XZ8i+tk5mw5k9EnGYGYm4tVgsziU2CZ6VxXyjgRo4tYVwJmxLzIVOMG/uagq3/1RH/T1pllxKXXlVK9fPFI/LoAB2iY0SRh+roEjVQE3F0ix7QM3pxhHPvPDpPn9acs7jZRz/gvH4A3MiM8Q==</latexit><latexit sha1_base64="a3Mc555fg0z+Ahto5patl0otA14=">AAAB53icdVDLTgIxFO3gC/GFunTTSExcTVoEBxMXJG5cYiJgAhPSKXeg0nmk7ZgQwjfoyqg7/8cf8G8siIkaPatz7zk3OecGqRTaEPLu5JaWV1bX8uuFjc2t7Z3i7l5LJ5ni0OSJTNRNwDRIEUPTCCPhJlXAokBCOxhdzPT2HSgtkvjajFPwIzaIRSg4M3bV6vZBGtYrlohLqic16mHiVqqVskctOSMePSWYumSOElqg0Su+dfsJzyKIDZdM6w4lqfEnTBnBJUwL3UxDyviIDaBjacwi0P5knnaKj8JEYTMEPJ+/eycs0nocBdYTMTPUv7XZ8i+tk5mw5k9EnGYGYm4tVgsziU2CZ6VxXyjgRo4tYVwJmxLzIVOMG/uagq3/1RH/T1pllxKXXlVK9fPFI/LoAB2iY0SRh+roEjVQE3F0ix7QM3pxhHPvPDpPn9acs7jZRz/gvH4A3MiM8Q==</latexit><latexit sha1_base64="a3Mc555fg0z+Ahto5patl0otA14=">AAAB53icdVDLTgIxFO3gC/GFunTTSExcTVoEBxMXJG5cYiJgAhPSKXeg0nmk7ZgQwjfoyqg7/8cf8G8siIkaPatz7zk3OecGqRTaEPLu5JaWV1bX8uuFjc2t7Z3i7l5LJ5ni0OSJTNRNwDRIEUPTCCPhJlXAokBCOxhdzPT2HSgtkvjajFPwIzaIRSg4M3bV6vZBGtYrlohLqic16mHiVqqVskctOSMePSWYumSOElqg0Su+dfsJzyKIDZdM6w4lqfEnTBnBJUwL3UxDyviIDaBjacwi0P5knnaKj8JEYTMEPJ+/eycs0nocBdYTMTPUv7XZ8i+tk5mw5k9EnGYGYm4tVgsziU2CZ6VxXyjgRo4tYVwJmxLzIVOMG/uagq3/1RH/T1pllxKXXlVK9fPFI/LoAB2iY0SRh+roEjVQE3F0ix7QM3pxhHPvPDpPn9acs7jZRz/gvH4A3MiM8Q==</latexit><latexit sha1_base64="a3Mc555fg0z+Ahto5patl0otA14=">AAAB53icdVDLTgIxFO3gC/GFunTTSExcTVoEBxMXJG5cYiJgAhPSKXeg0nmk7ZgQwjfoyqg7/8cf8G8siIkaPatz7zk3OecGqRTaEPLu5JaWV1bX8uuFjc2t7Z3i7l5LJ5ni0OSJTNRNwDRIEUPTCCPhJlXAokBCOxhdzPT2HSgtkvjajFPwIzaIRSg4M3bV6vZBGtYrlohLqic16mHiVqqVskctOSMePSWYumSOElqg0Su+dfsJzyKIDZdM6w4lqfEnTBnBJUwL3UxDyviIDaBjacwi0P5knnaKj8JEYTMEPJ+/eycs0nocBdYTMTPUv7XZ8i+tk5mw5k9EnGYGYm4tVgsziU2CZ6VxXyjgRo4tYVwJmxLzIVOMG/uagq3/1RH/T1pllxKXXlVK9fPFI/LoAB2iY0SRh+roEjVQE3F0ix7QM3pxhHPvPDpPn9acs7jZRz/gvH4A3MiM8Q==</latexit>

�
<latexit sha1_base64="n+z28pUjU5GYN8ACnpAP9/G29SU=">AAAB5nicdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwhuEkiWMDvpTYbMPpiZFcKSX9CTqDc/yB/wb5zECCpap+quaqjqIBVcaULercLK6tr6RnGztLW9s7tX3j9oqySTDDyWiER2A6pA8Bg8zbWAbiqBRoGATjC5muudO5CKJ/GtnqbgR3QU85Azqs3K6weg6aBcITapnzUcFxO7Vq9VXceQC+I65wQ7NlmggpZoDcpv/WHCsghizQRVqueQVPs5lZozAbNSP1OQUjahI+gZGtMIlJ8vws7wSZhIrMeAF/N3b04jpaZRYDwR1WP1W5sv/9J6mQ4bfs7jNNMQM2MxWpgJrBM874yHXALTYmoIZZKblJiNqaRMm8+UTP2vjvh/0q7aDrGdm1qlebl8RBEdoWN0ihzkoia6Ri3kIYY4ekDP6MUaW/fWo/X0aS1Yy5tD9APW6wcRu4x5</latexit><latexit sha1_base64="n+z28pUjU5GYN8ACnpAP9/G29SU=">AAAB5nicdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwhuEkiWMDvpTYbMPpiZFcKSX9CTqDc/yB/wb5zECCpap+quaqjqIBVcaULercLK6tr6RnGztLW9s7tX3j9oqySTDDyWiER2A6pA8Bg8zbWAbiqBRoGATjC5muudO5CKJ/GtnqbgR3QU85Azqs3K6weg6aBcITapnzUcFxO7Vq9VXceQC+I65wQ7NlmggpZoDcpv/WHCsghizQRVqueQVPs5lZozAbNSP1OQUjahI+gZGtMIlJ8vws7wSZhIrMeAF/N3b04jpaZRYDwR1WP1W5sv/9J6mQ4bfs7jNNMQM2MxWpgJrBM874yHXALTYmoIZZKblJiNqaRMm8+UTP2vjvh/0q7aDrGdm1qlebl8RBEdoWN0ihzkoia6Ri3kIYY4ekDP6MUaW/fWo/X0aS1Yy5tD9APW6wcRu4x5</latexit><latexit sha1_base64="n+z28pUjU5GYN8ACnpAP9/G29SU=">AAAB5nicdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwhuEkiWMDvpTYbMPpiZFcKSX9CTqDc/yB/wb5zECCpap+quaqjqIBVcaULercLK6tr6RnGztLW9s7tX3j9oqySTDDyWiER2A6pA8Bg8zbWAbiqBRoGATjC5muudO5CKJ/GtnqbgR3QU85Azqs3K6weg6aBcITapnzUcFxO7Vq9VXceQC+I65wQ7NlmggpZoDcpv/WHCsghizQRVqueQVPs5lZozAbNSP1OQUjahI+gZGtMIlJ8vws7wSZhIrMeAF/N3b04jpaZRYDwR1WP1W5sv/9J6mQ4bfs7jNNMQM2MxWpgJrBM874yHXALTYmoIZZKblJiNqaRMm8+UTP2vjvh/0q7aDrGdm1qlebl8RBEdoWN0ihzkoia6Ri3kIYY4ekDP6MUaW/fWo/X0aS1Yy5tD9APW6wcRu4x5</latexit><latexit sha1_base64="n+z28pUjU5GYN8ACnpAP9/G29SU=">AAAB5nicdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwhuEkiWMDvpTYbMPpiZFcKSX9CTqDc/yB/wb5zECCpap+quaqjqIBVcaULercLK6tr6RnGztLW9s7tX3j9oqySTDDyWiER2A6pA8Bg8zbWAbiqBRoGATjC5muudO5CKJ/GtnqbgR3QU85Azqs3K6weg6aBcITapnzUcFxO7Vq9VXceQC+I65wQ7NlmggpZoDcpv/WHCsghizQRVqueQVPs5lZozAbNSP1OQUjahI+gZGtMIlJ8vws7wSZhIrMeAF/N3b04jpaZRYDwR1WP1W5sv/9J6mQ4bfs7jNNMQM2MxWpgJrBM874yHXALTYmoIZZKblJiNqaRMm8+UTP2vjvh/0q7aDrGdm1qlebl8RBEdoWN0ihzkoia6Ri3kIYY4ekDP6MUaW/fWo/X0aS1Yy5tD9APW6wcRu4x5</latexit>

WASEP: 1d lattice with occupation numbers ni=0,1 + particle jumps to empty 
neighbors with rates

WEAKLY ASYMMETRIC SIMPLE EXCLUSION PROCESS

r± ⌘ 1

2
exp(±E/L)

<latexit sha1_base64="KH6MSl+JAQMySq/VlX5gI+L32IA="></latexit><latexit sha1_base64="KH6MSl+JAQMySq/VlX5gI+L32IA="></latexit><latexit sha1_base64="KH6MSl+JAQMySq/VlX5gI+L32IA="></latexit><latexit sha1_base64="KH6MSl+JAQMySq/VlX5gI+L32IA="></latexit>



At the mesoscopic scale, driven diffusive system

@t⇢ = �@x
⇣
�D(⇢)@x⇢+ �(⇢)E +

p
�(⇢)⇠(x, t)

⌘
D(⇢) = 1/2

�(⇢) = ⇢(1� ⇢)

⇢L =
↵

↵+ �
<latexit sha1_base64="iOpRqbtymO4DsDhlDPytd8Subp0="></latexit><latexit sha1_base64="iOpRqbtymO4DsDhlDPytd8Subp0="></latexit><latexit sha1_base64="iOpRqbtymO4DsDhlDPytd8Subp0="></latexit><latexit sha1_base64="iOpRqbtymO4DsDhlDPytd8Subp0="></latexit>

⇢R =
�

� + �
<latexit sha1_base64="Mm3JYz/AWvBNSDuwo+8EaolbN2A="></latexit><latexit sha1_base64="Mm3JYz/AWvBNSDuwo+8EaolbN2A="></latexit><latexit sha1_base64="Mm3JYz/AWvBNSDuwo+8EaolbN2A="></latexit><latexit sha1_base64="Mm3JYz/AWvBNSDuwo+8EaolbN2A="></latexit>

E

X r+
<latexit sha1_base64="m8/qNocrtRvXh+k1Q0MDZB/EHvI=">AAAB5HicdVDLSgNBEOyNrxhfUY9eBoMgCMtsTNwIHgJePEY0D0iWMDuZTYbMPpiZFcKSP9CTqDe/yB/wb5zECCpap+quaqhqPxFcaYzfrdzS8srqWn69sLG5tb1T3N1rqTiVlDVpLGLZ8YligkesqbkWrJNIRkJfsLY/vpzp7TsmFY+jWz1JmBeSYcQDTok2qxvZP+kXS9jG1dOa4yJsV6qVsusYco5d5wwjx8ZzlGCBRr/41hvENA1ZpKkgSnUdnGgvI1JzKti00EsVSwgdkyHrGhqRkCkvm0edoqMglkiPGJrP370ZCZWahL7xhESP1G9ttvxL66Y6qHkZj5JUs4gai9GCVCAdo1ljNOCSUS0mhhAquUmJ6IhIQrX5S8HU/+qI/ietsu1g27mulOoXi0fk4QAO4RgccKEOV9CAJlAYwgM8w4sVWPfWo/X0ac1Zi5t9+AHr9QNNPotp</latexit><latexit sha1_base64="m8/qNocrtRvXh+k1Q0MDZB/EHvI=">AAAB5HicdVDLSgNBEOyNrxhfUY9eBoMgCMtsTNwIHgJePEY0D0iWMDuZTYbMPpiZFcKSP9CTqDe/yB/wb5zECCpap+quaqhqPxFcaYzfrdzS8srqWn69sLG5tb1T3N1rqTiVlDVpLGLZ8YligkesqbkWrJNIRkJfsLY/vpzp7TsmFY+jWz1JmBeSYcQDTok2qxvZP+kXS9jG1dOa4yJsV6qVsusYco5d5wwjx8ZzlGCBRr/41hvENA1ZpKkgSnUdnGgvI1JzKti00EsVSwgdkyHrGhqRkCkvm0edoqMglkiPGJrP370ZCZWahL7xhESP1G9ttvxL66Y6qHkZj5JUs4gai9GCVCAdo1ljNOCSUS0mhhAquUmJ6IhIQrX5S8HU/+qI/ietsu1g27mulOoXi0fk4QAO4RgccKEOV9CAJlAYwgM8w4sVWPfWo/X0ac1Zi5t9+AHr9QNNPotp</latexit><latexit sha1_base64="m8/qNocrtRvXh+k1Q0MDZB/EHvI=">AAAB5HicdVDLSgNBEOyNrxhfUY9eBoMgCMtsTNwIHgJePEY0D0iWMDuZTYbMPpiZFcKSP9CTqDe/yB/wb5zECCpap+quaqhqPxFcaYzfrdzS8srqWn69sLG5tb1T3N1rqTiVlDVpLGLZ8YligkesqbkWrJNIRkJfsLY/vpzp7TsmFY+jWz1JmBeSYcQDTok2qxvZP+kXS9jG1dOa4yJsV6qVsusYco5d5wwjx8ZzlGCBRr/41hvENA1ZpKkgSnUdnGgvI1JzKti00EsVSwgdkyHrGhqRkCkvm0edoqMglkiPGJrP370ZCZWahL7xhESP1G9ttvxL66Y6qHkZj5JUs4gai9GCVCAdo1ljNOCSUS0mhhAquUmJ6IhIQrX5S8HU/+qI/ietsu1g27mulOoXi0fk4QAO4RgccKEOV9CAJlAYwgM8w4sVWPfWo/X0ac1Zi5t9+AHr9QNNPotp</latexit><latexit sha1_base64="m8/qNocrtRvXh+k1Q0MDZB/EHvI=">AAAB5HicdVDLSgNBEOyNrxhfUY9eBoMgCMtsTNwIHgJePEY0D0iWMDuZTYbMPpiZFcKSP9CTqDe/yB/wb5zECCpap+quaqhqPxFcaYzfrdzS8srqWn69sLG5tb1T3N1rqTiVlDVpLGLZ8YligkesqbkWrJNIRkJfsLY/vpzp7TsmFY+jWz1JmBeSYcQDTok2qxvZP+kXS9jG1dOa4yJsV6qVsusYco5d5wwjx8ZzlGCBRr/41hvENA1ZpKkgSnUdnGgvI1JzKti00EsVSwgdkyHrGhqRkCkvm0edoqMglkiPGJrP370ZCZWahL7xhESP1G9ttvxL66Y6qHkZj5JUs4gai9GCVCAdo1ljNOCSUS0mhhAquUmJ6IhIQrX5S8HU/+qI/ietsu1g27mulOoXi0fk4QAO4RgccKEOV9CAJlAYwgM8w4sVWPfWo/X0ac1Zi5t9+AHr9QNNPotp</latexit>

r�<latexit sha1_base64="J1m2o1/ZVi+Hsg78WCPEIvlAJZ8=">AAAB5HicdVDLSgNBEOyNrxhfUY9eBoPgxWU2Jm4EDwEvHiOaByRLmJ3MJkNmH8zMCmHJH+hJ1Jtf5A/4N05iBBWtU3VXNVS1nwiuNMbvVm5peWV1Lb9e2Njc2t4p7u61VJxKypo0FrHs+EQxwSPW1FwL1kkkI6EvWNsfX8709h2TisfRrZ4kzAvJMOIBp0Sb1Y3sn/SLJWzj6mnNcRG2K9VK2XUMOceuc4aRY+M5SrBAo1986w1imoYs0lQQpboOTrSXEak5FWxa6KWKJYSOyZB1DY1IyJSXzaNO0VEQS6RHDM3n796MhEpNQt94QqJH6rc2W/6ldVMd1LyMR0mqWUSNxWhBKpCO0awxGnDJqBYTQwiV3KREdEQkodr8pWDqf3VE/5NW2Xaw7VxXSvWLxSPycACHcAwOuFCHK2hAEygM4QGe4cUKrHvr0Xr6tOasxc0+/ID1+gFQOotr</latexit><latexit sha1_base64="J1m2o1/ZVi+Hsg78WCPEIvlAJZ8=">AAAB5HicdVDLSgNBEOyNrxhfUY9eBoPgxWU2Jm4EDwEvHiOaByRLmJ3MJkNmH8zMCmHJH+hJ1Jtf5A/4N05iBBWtU3VXNVS1nwiuNMbvVm5peWV1Lb9e2Njc2t4p7u61VJxKypo0FrHs+EQxwSPW1FwL1kkkI6EvWNsfX8709h2TisfRrZ4kzAvJMOIBp0Sb1Y3sn/SLJWzj6mnNcRG2K9VK2XUMOceuc4aRY+M5SrBAo1986w1imoYs0lQQpboOTrSXEak5FWxa6KWKJYSOyZB1DY1IyJSXzaNO0VEQS6RHDM3n796MhEpNQt94QqJH6rc2W/6ldVMd1LyMR0mqWUSNxWhBKpCO0awxGnDJqBYTQwiV3KREdEQkodr8pWDqf3VE/5NW2Xaw7VxXSvWLxSPycACHcAwOuFCHK2hAEygM4QGe4cUKrHvr0Xr6tOasxc0+/ID1+gFQOotr</latexit><latexit sha1_base64="J1m2o1/ZVi+Hsg78WCPEIvlAJZ8=">AAAB5HicdVDLSgNBEOyNrxhfUY9eBoPgxWU2Jm4EDwEvHiOaByRLmJ3MJkNmH8zMCmHJH+hJ1Jtf5A/4N05iBBWtU3VXNVS1nwiuNMbvVm5peWV1Lb9e2Njc2t4p7u61VJxKypo0FrHs+EQxwSPW1FwL1kkkI6EvWNsfX8709h2TisfRrZ4kzAvJMOIBp0Sb1Y3sn/SLJWzj6mnNcRG2K9VK2XUMOceuc4aRY+M5SrBAo1986w1imoYs0lQQpboOTrSXEak5FWxa6KWKJYSOyZB1DY1IyJSXzaNO0VEQS6RHDM3n796MhEpNQt94QqJH6rc2W/6ldVMd1LyMR0mqWUSNxWhBKpCO0awxGnDJqBYTQwiV3KREdEQkodr8pWDqf3VE/5NW2Xaw7VxXSvWLxSPycACHcAwOuFCHK2hAEygM4QGe4cUKrHvr0Xr6tOasxc0+/ID1+gFQOotr</latexit><latexit sha1_base64="J1m2o1/ZVi+Hsg78WCPEIvlAJZ8=">AAAB5HicdVDLSgNBEOyNrxhfUY9eBoPgxWU2Jm4EDwEvHiOaByRLmJ3MJkNmH8zMCmHJH+hJ1Jtf5A/4N05iBBWtU3VXNVS1nwiuNMbvVm5peWV1Lb9e2Njc2t4p7u61VJxKypo0FrHs+EQxwSPW1FwL1kkkI6EvWNsfX8709h2TisfRrZ4kzAvJMOIBp0Sb1Y3sn/SLJWzj6mnNcRG2K9VK2XUMOceuc4aRY+M5SrBAo1986w1imoYs0lQQpboOTrSXEak5FWxa6KWKJYSOyZB1DY1IyJSXzaNO0VEQS6RHDM3n796MhEpNQt94QqJH6rc2W/6ldVMd1LyMR0mqWUSNxWhBKpCO0awxGnDJqBYTQwiV3KREdEQkodr8pWDqf3VE/5NW2Xaw7VxXSvWLxSPycACHcAwOuFCHK2hAEygM4QGe4cUKrHvr0Xr6tOasxc0+/ID1+gFQOotr</latexit>

↵
<latexit sha1_base64="TysxkIAEP+wt+JO1ou1vJ3DiqbY=">AAAB53icdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwgmEZIlzE56s2NmH8zMCmHJN+hJ1Jv/4w/4N05iBBWtU3VXNVS1nwquNCHvVmFpeWV1rbhe2tjc2t4p7+51VJJJBm2WiETe+FSB4DG0NdcCblIJNPIFdP3xxUzv3oFUPImv9SQFL6KjmAecUW1WnT4VaUgH5QqxSf2k4biY2LV6reo6hpwR1zkl2LHJHBW0QGtQfusPE5ZFEGsmqFI9h6Tay6nUnAmYlvqZgpSyMR1Bz9CYRqC8fJ52io+CRGIdAp7P3705jZSaRL7xRFSH6rc2W/6l9TIdNLycx2mmIWbGYrQgE1gneFYaD7kEpsXEEMokNykxC6mkTJvXlEz9r474f9Kp2g6xnatapXm+eEQRHaBDdIwc5KImukQt1EYM3aIH9IxeLG7dW4/W06e1YC1u9tEPWK8f1tWM7Q==</latexit><latexit sha1_base64="TysxkIAEP+wt+JO1ou1vJ3DiqbY=">AAAB53icdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwgmEZIlzE56s2NmH8zMCmHJN+hJ1Jv/4w/4N05iBBWtU3VXNVS1nwquNCHvVmFpeWV1rbhe2tjc2t4p7+51VJJJBm2WiETe+FSB4DG0NdcCblIJNPIFdP3xxUzv3oFUPImv9SQFL6KjmAecUW1WnT4VaUgH5QqxSf2k4biY2LV6reo6hpwR1zkl2LHJHBW0QGtQfusPE5ZFEGsmqFI9h6Tay6nUnAmYlvqZgpSyMR1Bz9CYRqC8fJ52io+CRGIdAp7P3705jZSaRL7xRFSH6rc2W/6l9TIdNLycx2mmIWbGYrQgE1gneFYaD7kEpsXEEMokNykxC6mkTJvXlEz9r474f9Kp2g6xnatapXm+eEQRHaBDdIwc5KImukQt1EYM3aIH9IxeLG7dW4/W06e1YC1u9tEPWK8f1tWM7Q==</latexit><latexit sha1_base64="TysxkIAEP+wt+JO1ou1vJ3DiqbY=">AAAB53icdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwgmEZIlzE56s2NmH8zMCmHJN+hJ1Jv/4w/4N05iBBWtU3VXNVS1nwquNCHvVmFpeWV1rbhe2tjc2t4p7+51VJJJBm2WiETe+FSB4DG0NdcCblIJNPIFdP3xxUzv3oFUPImv9SQFL6KjmAecUW1WnT4VaUgH5QqxSf2k4biY2LV6reo6hpwR1zkl2LHJHBW0QGtQfusPE5ZFEGsmqFI9h6Tay6nUnAmYlvqZgpSyMR1Bz9CYRqC8fJ52io+CRGIdAp7P3705jZSaRL7xRFSH6rc2W/6l9TIdNLycx2mmIWbGYrQgE1gneFYaD7kEpsXEEMokNykxC6mkTJvXlEz9r474f9Kp2g6xnatapXm+eEQRHaBDdIwc5KImukQt1EYM3aIH9IxeLG7dW4/W06e1YC1u9tEPWK8f1tWM7Q==</latexit><latexit sha1_base64="TysxkIAEP+wt+JO1ou1vJ3DiqbY=">AAAB53icdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwgmEZIlzE56s2NmH8zMCmHJN+hJ1Jv/4w/4N05iBBWtU3VXNVS1nwquNCHvVmFpeWV1rbhe2tjc2t4p7+51VJJJBm2WiETe+FSB4DG0NdcCblIJNPIFdP3xxUzv3oFUPImv9SQFL6KjmAecUW1WnT4VaUgH5QqxSf2k4biY2LV6reo6hpwR1zkl2LHJHBW0QGtQfusPE5ZFEGsmqFI9h6Tay6nUnAmYlvqZgpSyMR1Bz9CYRqC8fJ52io+CRGIdAp7P3705jZSaRL7xRFSH6rc2W/6l9TIdNLycx2mmIWbGYrQgE1gneFYaD7kEpsXEEMokNykxC6mkTJvXlEz9r474f9Kp2g6xnatapXm+eEQRHaBDdIwc5KImukQt1EYM3aIH9IxeLG7dW4/W06e1YC1u9tEPWK8f1tWM7Q==</latexit>

�
<latexit sha1_base64="Zb6rB2pGSd1Lol+ZIoJeS2g2dI4=">AAAB53icdVDLTgIxFL2DL8QX6tJNIzFxNekgOJi4IHHjEhMBE5iQTulApZ2ZtB0TQvgGXRl15//4A/6NBTFRo2d17j3nJufcMBVcG4zfndzS8srqWn69sLG5tb1T3N1r6SRTlDVpIhJ1ExLNBI9Z03Aj2E2qGJGhYO1wdDHT23dMaZ7E12acskCSQcwjTomxq1Z3QKQkvWIJu7h6UvN8hN1KtVL2PUvOsO+dYuS5eI4SLNDoFd+6/YRmksWGCqJ1x8OpCSZEGU4Fmxa6mWYpoSMyYB1LYyKZDibztFN0FCUKmSFD8/m7d0Kk1mMZWo8kZqh/a7PlX1onM1EtmPA4zQyLqbVYLcoEMgmalUZ9rhg1YmwJoYrblIgOiSLU2NcUbP2vjuh/0iq7Hna9q0qpfr54RB4O4BCOwQMf6nAJDWgChVt4gGd4cbhz7zw6T5/WnLO42YcfcF4/ANJRjOo=</latexit><latexit sha1_base64="Zb6rB2pGSd1Lol+ZIoJeS2g2dI4=">AAAB53icdVDLTgIxFL2DL8QX6tJNIzFxNekgOJi4IHHjEhMBE5iQTulApZ2ZtB0TQvgGXRl15//4A/6NBTFRo2d17j3nJufcMBVcG4zfndzS8srqWn69sLG5tb1T3N1r6SRTlDVpIhJ1ExLNBI9Z03Aj2E2qGJGhYO1wdDHT23dMaZ7E12acskCSQcwjTomxq1Z3QKQkvWIJu7h6UvN8hN1KtVL2PUvOsO+dYuS5eI4SLNDoFd+6/YRmksWGCqJ1x8OpCSZEGU4Fmxa6mWYpoSMyYB1LYyKZDibztFN0FCUKmSFD8/m7d0Kk1mMZWo8kZqh/a7PlX1onM1EtmPA4zQyLqbVYLcoEMgmalUZ9rhg1YmwJoYrblIgOiSLU2NcUbP2vjuh/0iq7Hna9q0qpfr54RB4O4BCOwQMf6nAJDWgChVt4gGd4cbhz7zw6T5/WnLO42YcfcF4/ANJRjOo=</latexit><latexit sha1_base64="Zb6rB2pGSd1Lol+ZIoJeS2g2dI4=">AAAB53icdVDLTgIxFL2DL8QX6tJNIzFxNekgOJi4IHHjEhMBE5iQTulApZ2ZtB0TQvgGXRl15//4A/6NBTFRo2d17j3nJufcMBVcG4zfndzS8srqWn69sLG5tb1T3N1r6SRTlDVpIhJ1ExLNBI9Z03Aj2E2qGJGhYO1wdDHT23dMaZ7E12acskCSQcwjTomxq1Z3QKQkvWIJu7h6UvN8hN1KtVL2PUvOsO+dYuS5eI4SLNDoFd+6/YRmksWGCqJ1x8OpCSZEGU4Fmxa6mWYpoSMyYB1LYyKZDibztFN0FCUKmSFD8/m7d0Kk1mMZWo8kZqh/a7PlX1onM1EtmPA4zQyLqbVYLcoEMgmalUZ9rhg1YmwJoYrblIgOiSLU2NcUbP2vjuh/0iq7Hna9q0qpfr54RB4O4BCOwQMf6nAJDWgChVt4gGd4cbhz7zw6T5/WnLO42YcfcF4/ANJRjOo=</latexit><latexit sha1_base64="Zb6rB2pGSd1Lol+ZIoJeS2g2dI4=">AAAB53icdVDLTgIxFL2DL8QX6tJNIzFxNekgOJi4IHHjEhMBE5iQTulApZ2ZtB0TQvgGXRl15//4A/6NBTFRo2d17j3nJufcMBVcG4zfndzS8srqWn69sLG5tb1T3N1r6SRTlDVpIhJ1ExLNBI9Z03Aj2E2qGJGhYO1wdDHT23dMaZ7E12acskCSQcwjTomxq1Z3QKQkvWIJu7h6UvN8hN1KtVL2PUvOsO+dYuS5eI4SLNDoFd+6/YRmksWGCqJ1x8OpCSZEGU4Fmxa6mWYpoSMyYB1LYyKZDibztFN0FCUKmSFD8/m7d0Kk1mMZWo8kZqh/a7PlX1onM1EtmPA4zQyLqbVYLcoEMgmalUZ9rhg1YmwJoYrblIgOiSLU2NcUbP2vjuh/0iq7Hna9q0qpfr54RB4O4BCOwQMf6nAJDWgChVt4gGd4cbhz7zw6T5/WnLO42YcfcF4/ANJRjOo=</latexit>

�
<latexit sha1_base64="a3Mc555fg0z+Ahto5patl0otA14=">AAAB53icdVDLTgIxFO3gC/GFunTTSExcTVoEBxMXJG5cYiJgAhPSKXeg0nmk7ZgQwjfoyqg7/8cf8G8siIkaPatz7zk3OecGqRTaEPLu5JaWV1bX8uuFjc2t7Z3i7l5LJ5ni0OSJTNRNwDRIEUPTCCPhJlXAokBCOxhdzPT2HSgtkvjajFPwIzaIRSg4M3bV6vZBGtYrlohLqic16mHiVqqVskctOSMePSWYumSOElqg0Su+dfsJzyKIDZdM6w4lqfEnTBnBJUwL3UxDyviIDaBjacwi0P5knnaKj8JEYTMEPJ+/eycs0nocBdYTMTPUv7XZ8i+tk5mw5k9EnGYGYm4tVgsziU2CZ6VxXyjgRo4tYVwJmxLzIVOMG/uagq3/1RH/T1pllxKXXlVK9fPFI/LoAB2iY0SRh+roEjVQE3F0ix7QM3pxhHPvPDpPn9acs7jZRz/gvH4A3MiM8Q==</latexit><latexit sha1_base64="a3Mc555fg0z+Ahto5patl0otA14=">AAAB53icdVDLTgIxFO3gC/GFunTTSExcTVoEBxMXJG5cYiJgAhPSKXeg0nmk7ZgQwjfoyqg7/8cf8G8siIkaPatz7zk3OecGqRTaEPLu5JaWV1bX8uuFjc2t7Z3i7l5LJ5ni0OSJTNRNwDRIEUPTCCPhJlXAokBCOxhdzPT2HSgtkvjajFPwIzaIRSg4M3bV6vZBGtYrlohLqic16mHiVqqVskctOSMePSWYumSOElqg0Su+dfsJzyKIDZdM6w4lqfEnTBnBJUwL3UxDyviIDaBjacwi0P5knnaKj8JEYTMEPJ+/eycs0nocBdYTMTPUv7XZ8i+tk5mw5k9EnGYGYm4tVgsziU2CZ6VxXyjgRo4tYVwJmxLzIVOMG/uagq3/1RH/T1pllxKXXlVK9fPFI/LoAB2iY0SRh+roEjVQE3F0ix7QM3pxhHPvPDpPn9acs7jZRz/gvH4A3MiM8Q==</latexit><latexit sha1_base64="a3Mc555fg0z+Ahto5patl0otA14=">AAAB53icdVDLTgIxFO3gC/GFunTTSExcTVoEBxMXJG5cYiJgAhPSKXeg0nmk7ZgQwjfoyqg7/8cf8G8siIkaPatz7zk3OecGqRTaEPLu5JaWV1bX8uuFjc2t7Z3i7l5LJ5ni0OSJTNRNwDRIEUPTCCPhJlXAokBCOxhdzPT2HSgtkvjajFPwIzaIRSg4M3bV6vZBGtYrlohLqic16mHiVqqVskctOSMePSWYumSOElqg0Su+dfsJzyKIDZdM6w4lqfEnTBnBJUwL3UxDyviIDaBjacwi0P5knnaKj8JEYTMEPJ+/eycs0nocBdYTMTPUv7XZ8i+tk5mw5k9EnGYGYm4tVgsziU2CZ6VxXyjgRo4tYVwJmxLzIVOMG/uagq3/1RH/T1pllxKXXlVK9fPFI/LoAB2iY0SRh+roEjVQE3F0ix7QM3pxhHPvPDpPn9acs7jZRz/gvH4A3MiM8Q==</latexit><latexit sha1_base64="a3Mc555fg0z+Ahto5patl0otA14=">AAAB53icdVDLTgIxFO3gC/GFunTTSExcTVoEBxMXJG5cYiJgAhPSKXeg0nmk7ZgQwjfoyqg7/8cf8G8siIkaPatz7zk3OecGqRTaEPLu5JaWV1bX8uuFjc2t7Z3i7l5LJ5ni0OSJTNRNwDRIEUPTCCPhJlXAokBCOxhdzPT2HSgtkvjajFPwIzaIRSg4M3bV6vZBGtYrlohLqic16mHiVqqVskctOSMePSWYumSOElqg0Su+dfsJzyKIDZdM6w4lqfEnTBnBJUwL3UxDyviIDaBjacwi0P5knnaKj8JEYTMEPJ+/eycs0nocBdYTMTPUv7XZ8i+tk5mw5k9EnGYGYm4tVgsziU2CZ6VxXyjgRo4tYVwJmxLzIVOMG/uagq3/1RH/T1pllxKXXlVK9fPFI/LoAB2iY0SRh+roEjVQE3F0ix7QM3pxhHPvPDpPn9acs7jZRz/gvH4A3MiM8Q==</latexit>

�
<latexit sha1_base64="n+z28pUjU5GYN8ACnpAP9/G29SU=">AAAB5nicdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwhuEkiWMDvpTYbMPpiZFcKSX9CTqDc/yB/wb5zECCpap+quaqjqIBVcaULercLK6tr6RnGztLW9s7tX3j9oqySTDDyWiER2A6pA8Bg8zbWAbiqBRoGATjC5muudO5CKJ/GtnqbgR3QU85Azqs3K6weg6aBcITapnzUcFxO7Vq9VXceQC+I65wQ7NlmggpZoDcpv/WHCsghizQRVqueQVPs5lZozAbNSP1OQUjahI+gZGtMIlJ8vws7wSZhIrMeAF/N3b04jpaZRYDwR1WP1W5sv/9J6mQ4bfs7jNNMQM2MxWpgJrBM874yHXALTYmoIZZKblJiNqaRMm8+UTP2vjvh/0q7aDrGdm1qlebl8RBEdoWN0ihzkoia6Ri3kIYY4ekDP6MUaW/fWo/X0aS1Yy5tD9APW6wcRu4x5</latexit><latexit sha1_base64="n+z28pUjU5GYN8ACnpAP9/G29SU=">AAAB5nicdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwhuEkiWMDvpTYbMPpiZFcKSX9CTqDc/yB/wb5zECCpap+quaqjqIBVcaULercLK6tr6RnGztLW9s7tX3j9oqySTDDyWiER2A6pA8Bg8zbWAbiqBRoGATjC5muudO5CKJ/GtnqbgR3QU85Azqs3K6weg6aBcITapnzUcFxO7Vq9VXceQC+I65wQ7NlmggpZoDcpv/WHCsghizQRVqueQVPs5lZozAbNSP1OQUjahI+gZGtMIlJ8vws7wSZhIrMeAF/N3b04jpaZRYDwR1WP1W5sv/9J6mQ4bfs7jNNMQM2MxWpgJrBM874yHXALTYmoIZZKblJiNqaRMm8+UTP2vjvh/0q7aDrGdm1qlebl8RBEdoWN0ihzkoia6Ri3kIYY4ekDP6MUaW/fWo/X0aS1Yy5tD9APW6wcRu4x5</latexit><latexit sha1_base64="n+z28pUjU5GYN8ACnpAP9/G29SU=">AAAB5nicdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwhuEkiWMDvpTYbMPpiZFcKSX9CTqDc/yB/wb5zECCpap+quaqjqIBVcaULercLK6tr6RnGztLW9s7tX3j9oqySTDDyWiER2A6pA8Bg8zbWAbiqBRoGATjC5muudO5CKJ/GtnqbgR3QU85Azqs3K6weg6aBcITapnzUcFxO7Vq9VXceQC+I65wQ7NlmggpZoDcpv/WHCsghizQRVqueQVPs5lZozAbNSP1OQUjahI+gZGtMIlJ8vws7wSZhIrMeAF/N3b04jpaZRYDwR1WP1W5sv/9J6mQ4bfs7jNNMQM2MxWpgJrBM874yHXALTYmoIZZKblJiNqaRMm8+UTP2vjvh/0q7aDrGdm1qlebl8RBEdoWN0ihzkoia6Ri3kIYY4ekDP6MUaW/fWo/X0aS1Yy5tD9APW6wcRu4x5</latexit><latexit sha1_base64="n+z28pUjU5GYN8ACnpAP9/G29SU=">AAAB5nicdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwhuEkiWMDvpTYbMPpiZFcKSX9CTqDc/yB/wb5zECCpap+quaqjqIBVcaULercLK6tr6RnGztLW9s7tX3j9oqySTDDyWiER2A6pA8Bg8zbWAbiqBRoGATjC5muudO5CKJ/GtnqbgR3QU85Azqs3K6weg6aBcITapnzUcFxO7Vq9VXceQC+I65wQ7NlmggpZoDcpv/WHCsghizQRVqueQVPs5lZozAbNSP1OQUjahI+gZGtMIlJ8vws7wSZhIrMeAF/N3b04jpaZRYDwR1WP1W5sv/9J6mQ4bfs7jNNMQM2MxWpgJrBM874yHXALTYmoIZZKblJiNqaRMm8+UTP2vjvh/0q7aDrGdm1qlebl8RBEdoWN0ihzkoia6Ri3kIYY4ekDP6MUaW/fWo/X0aS1Yy5tD9APW6wcRu4x5</latexit>

WASEP: 1d lattice with occupation numbers ni=0,1 + particle jumps to empty 
neighbors with rates

WEAKLY ASYMMETRIC SIMPLE EXCLUSION PROCESS

r± ⌘ 1

2
exp(±E/L)

<latexit sha1_base64="KH6MSl+JAQMySq/VlX5gI+L32IA="></latexit><latexit sha1_base64="KH6MSl+JAQMySq/VlX5gI+L32IA="></latexit><latexit sha1_base64="KH6MSl+JAQMySq/VlX5gI+L32IA="></latexit><latexit sha1_base64="KH6MSl+JAQMySq/VlX5gI+L32IA="></latexit>

j(x, t)
<latexit sha1_base64="oToIE/NnhsIdFgo52eilWUzyd9M=">AAAB53icdVDLSgNBEJz1GeMr6tHLYBAiyDIbAsnBQ8CLxwjmAckSZiezySSzD2Z6xbDkG/Qk6s3/8Qf8G2fjCipap+qqauhqL5ZCAyHv1srq2vrGZmGruL2zu7dfOjjs6ChRjLdZJCPV86jmUoS8DQIk78WK08CTvOvNLjO/e8uVFlF4A/OYuwEdh8IXjIKROtPK3TmcDUtlYjcatXrVwcQmS2SkakCwkytllKM1LL0NRhFLAh4Ck1TrvkNicFOqQDDJF8VBonlM2YyOed/QkAZcu+ny2gU+9SOFYcLxcv6eTWmg9TzwTCagMNG/vUz8y+sn4DfcVIRxAjxkJmI8P5EYIpyVxiOhOAM5N4QyJcyVmE2oogzMa4qm/ldH/D/pVG2H2M51rdy8yB9RQMfoBFWQg+qoia5QC7URQ1P0gJ7RiyWse+vRevqMrlj5zhH6Aev1A9OsjD4=</latexit><latexit sha1_base64="oToIE/NnhsIdFgo52eilWUzyd9M=">AAAB53icdVDLSgNBEJz1GeMr6tHLYBAiyDIbAsnBQ8CLxwjmAckSZiezySSzD2Z6xbDkG/Qk6s3/8Qf8G2fjCipap+qqauhqL5ZCAyHv1srq2vrGZmGruL2zu7dfOjjs6ChRjLdZJCPV86jmUoS8DQIk78WK08CTvOvNLjO/e8uVFlF4A/OYuwEdh8IXjIKROtPK3TmcDUtlYjcatXrVwcQmS2SkakCwkytllKM1LL0NRhFLAh4Ck1TrvkNicFOqQDDJF8VBonlM2YyOed/QkAZcu+ny2gU+9SOFYcLxcv6eTWmg9TzwTCagMNG/vUz8y+sn4DfcVIRxAjxkJmI8P5EYIpyVxiOhOAM5N4QyJcyVmE2oogzMa4qm/ldH/D/pVG2H2M51rdy8yB9RQMfoBFWQg+qoia5QC7URQ1P0gJ7RiyWse+vRevqMrlj5zhH6Aev1A9OsjD4=</latexit><latexit sha1_base64="oToIE/NnhsIdFgo52eilWUzyd9M=">AAAB53icdVDLSgNBEJz1GeMr6tHLYBAiyDIbAsnBQ8CLxwjmAckSZiezySSzD2Z6xbDkG/Qk6s3/8Qf8G2fjCipap+qqauhqL5ZCAyHv1srq2vrGZmGruL2zu7dfOjjs6ChRjLdZJCPV86jmUoS8DQIk78WK08CTvOvNLjO/e8uVFlF4A/OYuwEdh8IXjIKROtPK3TmcDUtlYjcatXrVwcQmS2SkakCwkytllKM1LL0NRhFLAh4Ck1TrvkNicFOqQDDJF8VBonlM2YyOed/QkAZcu+ny2gU+9SOFYcLxcv6eTWmg9TzwTCagMNG/vUz8y+sn4DfcVIRxAjxkJmI8P5EYIpyVxiOhOAM5N4QyJcyVmE2oogzMa4qm/ldH/D/pVG2H2M51rdy8yB9RQMfoBFWQg+qoia5QC7URQ1P0gJ7RiyWse+vRevqMrlj5zhH6Aev1A9OsjD4=</latexit><latexit sha1_base64="oToIE/NnhsIdFgo52eilWUzyd9M=">AAAB53icdVDLSgNBEJz1GeMr6tHLYBAiyDIbAsnBQ8CLxwjmAckSZiezySSzD2Z6xbDkG/Qk6s3/8Qf8G2fjCipap+qqauhqL5ZCAyHv1srq2vrGZmGruL2zu7dfOjjs6ChRjLdZJCPV86jmUoS8DQIk78WK08CTvOvNLjO/e8uVFlF4A/OYuwEdh8IXjIKROtPK3TmcDUtlYjcatXrVwcQmS2SkakCwkytllKM1LL0NRhFLAh4Ck1TrvkNicFOqQDDJF8VBonlM2YyOed/QkAZcu+ny2gU+9SOFYcLxcv6eTWmg9TzwTCagMNG/vUz8y+sn4DfcVIRxAjxkJmI8P5EYIpyVxiOhOAM5N4QyJcyVmE2oogzMa4qm/ldH/D/pVG2H2M51rdy8yB9RQMfoBFWQg+qoia5QC7URQ1P0gJ7RiyWse+vRevqMrlj5zhH6Aev1A9OsjD4=</latexit>

Macroscopic fluctuation theory (MFT)
P ({⇢, j}⌧0) ⇠ e�L I⌧ [⇢,j]

I⌧ [⇢, j] =
Z ⌧

0
dt

Z 1

0
dx

⇣
j +D(⇢)@x⇢� �(⇢)E

⌘2

2�(⇢)



At the mesoscopic scale, driven diffusive system

@t⇢ = �@x
⇣
�D(⇢)@x⇢+ �(⇢)E +

p
�(⇢)⇠(x, t)

⌘
D(⇢) = 1/2

�(⇢) = ⇢(1� ⇢)

⇢L =
↵

↵+ �
<latexit sha1_base64="iOpRqbtymO4DsDhlDPytd8Subp0="></latexit><latexit sha1_base64="iOpRqbtymO4DsDhlDPytd8Subp0="></latexit><latexit sha1_base64="iOpRqbtymO4DsDhlDPytd8Subp0="></latexit><latexit sha1_base64="iOpRqbtymO4DsDhlDPytd8Subp0="></latexit>

⇢R =
�

� + �
<latexit sha1_base64="Mm3JYz/AWvBNSDuwo+8EaolbN2A="></latexit><latexit sha1_base64="Mm3JYz/AWvBNSDuwo+8EaolbN2A="></latexit><latexit sha1_base64="Mm3JYz/AWvBNSDuwo+8EaolbN2A="></latexit><latexit sha1_base64="Mm3JYz/AWvBNSDuwo+8EaolbN2A="></latexit>

E

X r+
<latexit sha1_base64="m8/qNocrtRvXh+k1Q0MDZB/EHvI=">AAAB5HicdVDLSgNBEOyNrxhfUY9eBoMgCMtsTNwIHgJePEY0D0iWMDuZTYbMPpiZFcKSP9CTqDe/yB/wb5zECCpap+quaqhqPxFcaYzfrdzS8srqWn69sLG5tb1T3N1rqTiVlDVpLGLZ8YligkesqbkWrJNIRkJfsLY/vpzp7TsmFY+jWz1JmBeSYcQDTok2qxvZP+kXS9jG1dOa4yJsV6qVsusYco5d5wwjx8ZzlGCBRr/41hvENA1ZpKkgSnUdnGgvI1JzKti00EsVSwgdkyHrGhqRkCkvm0edoqMglkiPGJrP370ZCZWahL7xhESP1G9ttvxL66Y6qHkZj5JUs4gai9GCVCAdo1ljNOCSUS0mhhAquUmJ6IhIQrX5S8HU/+qI/ietsu1g27mulOoXi0fk4QAO4RgccKEOV9CAJlAYwgM8w4sVWPfWo/X0ac1Zi5t9+AHr9QNNPotp</latexit><latexit sha1_base64="m8/qNocrtRvXh+k1Q0MDZB/EHvI=">AAAB5HicdVDLSgNBEOyNrxhfUY9eBoMgCMtsTNwIHgJePEY0D0iWMDuZTYbMPpiZFcKSP9CTqDe/yB/wb5zECCpap+quaqhqPxFcaYzfrdzS8srqWn69sLG5tb1T3N1rqTiVlDVpLGLZ8YligkesqbkWrJNIRkJfsLY/vpzp7TsmFY+jWz1JmBeSYcQDTok2qxvZP+kXS9jG1dOa4yJsV6qVsusYco5d5wwjx8ZzlGCBRr/41hvENA1ZpKkgSnUdnGgvI1JzKti00EsVSwgdkyHrGhqRkCkvm0edoqMglkiPGJrP370ZCZWahL7xhESP1G9ttvxL66Y6qHkZj5JUs4gai9GCVCAdo1ljNOCSUS0mhhAquUmJ6IhIQrX5S8HU/+qI/ietsu1g27mulOoXi0fk4QAO4RgccKEOV9CAJlAYwgM8w4sVWPfWo/X0ac1Zi5t9+AHr9QNNPotp</latexit><latexit sha1_base64="m8/qNocrtRvXh+k1Q0MDZB/EHvI=">AAAB5HicdVDLSgNBEOyNrxhfUY9eBoMgCMtsTNwIHgJePEY0D0iWMDuZTYbMPpiZFcKSP9CTqDe/yB/wb5zECCpap+quaqhqPxFcaYzfrdzS8srqWn69sLG5tb1T3N1rqTiVlDVpLGLZ8YligkesqbkWrJNIRkJfsLY/vpzp7TsmFY+jWz1JmBeSYcQDTok2qxvZP+kXS9jG1dOa4yJsV6qVsusYco5d5wwjx8ZzlGCBRr/41hvENA1ZpKkgSnUdnGgvI1JzKti00EsVSwgdkyHrGhqRkCkvm0edoqMglkiPGJrP370ZCZWahL7xhESP1G9ttvxL66Y6qHkZj5JUs4gai9GCVCAdo1ljNOCSUS0mhhAquUmJ6IhIQrX5S8HU/+qI/ietsu1g27mulOoXi0fk4QAO4RgccKEOV9CAJlAYwgM8w4sVWPfWo/X0ac1Zi5t9+AHr9QNNPotp</latexit><latexit sha1_base64="m8/qNocrtRvXh+k1Q0MDZB/EHvI=">AAAB5HicdVDLSgNBEOyNrxhfUY9eBoMgCMtsTNwIHgJePEY0D0iWMDuZTYbMPpiZFcKSP9CTqDe/yB/wb5zECCpap+quaqhqPxFcaYzfrdzS8srqWn69sLG5tb1T3N1rqTiVlDVpLGLZ8YligkesqbkWrJNIRkJfsLY/vpzp7TsmFY+jWz1JmBeSYcQDTok2qxvZP+kXS9jG1dOa4yJsV6qVsusYco5d5wwjx8ZzlGCBRr/41hvENA1ZpKkgSnUdnGgvI1JzKti00EsVSwgdkyHrGhqRkCkvm0edoqMglkiPGJrP370ZCZWahL7xhESP1G9ttvxL66Y6qHkZj5JUs4gai9GCVCAdo1ljNOCSUS0mhhAquUmJ6IhIQrX5S8HU/+qI/ietsu1g27mulOoXi0fk4QAO4RgccKEOV9CAJlAYwgM8w4sVWPfWo/X0ac1Zi5t9+AHr9QNNPotp</latexit>

r�<latexit sha1_base64="J1m2o1/ZVi+Hsg78WCPEIvlAJZ8=">AAAB5HicdVDLSgNBEOyNrxhfUY9eBoPgxWU2Jm4EDwEvHiOaByRLmJ3MJkNmH8zMCmHJH+hJ1Jtf5A/4N05iBBWtU3VXNVS1nwiuNMbvVm5peWV1Lb9e2Njc2t4p7u61VJxKypo0FrHs+EQxwSPW1FwL1kkkI6EvWNsfX8709h2TisfRrZ4kzAvJMOIBp0Sb1Y3sn/SLJWzj6mnNcRG2K9VK2XUMOceuc4aRY+M5SrBAo1986w1imoYs0lQQpboOTrSXEak5FWxa6KWKJYSOyZB1DY1IyJSXzaNO0VEQS6RHDM3n796MhEpNQt94QqJH6rc2W/6ldVMd1LyMR0mqWUSNxWhBKpCO0awxGnDJqBYTQwiV3KREdEQkodr8pWDqf3VE/5NW2Xaw7VxXSvWLxSPycACHcAwOuFCHK2hAEygM4QGe4cUKrHvr0Xr6tOasxc0+/ID1+gFQOotr</latexit><latexit sha1_base64="J1m2o1/ZVi+Hsg78WCPEIvlAJZ8=">AAAB5HicdVDLSgNBEOyNrxhfUY9eBoPgxWU2Jm4EDwEvHiOaByRLmJ3MJkNmH8zMCmHJH+hJ1Jtf5A/4N05iBBWtU3VXNVS1nwiuNMbvVm5peWV1Lb9e2Njc2t4p7u61VJxKypo0FrHs+EQxwSPW1FwL1kkkI6EvWNsfX8709h2TisfRrZ4kzAvJMOIBp0Sb1Y3sn/SLJWzj6mnNcRG2K9VK2XUMOceuc4aRY+M5SrBAo1986w1imoYs0lQQpboOTrSXEak5FWxa6KWKJYSOyZB1DY1IyJSXzaNO0VEQS6RHDM3n796MhEpNQt94QqJH6rc2W/6ldVMd1LyMR0mqWUSNxWhBKpCO0awxGnDJqBYTQwiV3KREdEQkodr8pWDqf3VE/5NW2Xaw7VxXSvWLxSPycACHcAwOuFCHK2hAEygM4QGe4cUKrHvr0Xr6tOasxc0+/ID1+gFQOotr</latexit><latexit sha1_base64="J1m2o1/ZVi+Hsg78WCPEIvlAJZ8=">AAAB5HicdVDLSgNBEOyNrxhfUY9eBoPgxWU2Jm4EDwEvHiOaByRLmJ3MJkNmH8zMCmHJH+hJ1Jtf5A/4N05iBBWtU3VXNVS1nwiuNMbvVm5peWV1Lb9e2Njc2t4p7u61VJxKypo0FrHs+EQxwSPW1FwL1kkkI6EvWNsfX8709h2TisfRrZ4kzAvJMOIBp0Sb1Y3sn/SLJWzj6mnNcRG2K9VK2XUMOceuc4aRY+M5SrBAo1986w1imoYs0lQQpboOTrSXEak5FWxa6KWKJYSOyZB1DY1IyJSXzaNO0VEQS6RHDM3n796MhEpNQt94QqJH6rc2W/6ldVMd1LyMR0mqWUSNxWhBKpCO0awxGnDJqBYTQwiV3KREdEQkodr8pWDqf3VE/5NW2Xaw7VxXSvWLxSPycACHcAwOuFCHK2hAEygM4QGe4cUKrHvr0Xr6tOasxc0+/ID1+gFQOotr</latexit><latexit sha1_base64="J1m2o1/ZVi+Hsg78WCPEIvlAJZ8=">AAAB5HicdVDLSgNBEOyNrxhfUY9eBoPgxWU2Jm4EDwEvHiOaByRLmJ3MJkNmH8zMCmHJH+hJ1Jtf5A/4N05iBBWtU3VXNVS1nwiuNMbvVm5peWV1Lb9e2Njc2t4p7u61VJxKypo0FrHs+EQxwSPW1FwL1kkkI6EvWNsfX8709h2TisfRrZ4kzAvJMOIBp0Sb1Y3sn/SLJWzj6mnNcRG2K9VK2XUMOceuc4aRY+M5SrBAo1986w1imoYs0lQQpboOTrSXEak5FWxa6KWKJYSOyZB1DY1IyJSXzaNO0VEQS6RHDM3n796MhEpNQt94QqJH6rc2W/6ldVMd1LyMR0mqWUSNxWhBKpCO0awxGnDJqBYTQwiV3KREdEQkodr8pWDqf3VE/5NW2Xaw7VxXSvWLxSPycACHcAwOuFCHK2hAEygM4QGe4cUKrHvr0Xr6tOasxc0+/ID1+gFQOotr</latexit>

↵
<latexit sha1_base64="TysxkIAEP+wt+JO1ou1vJ3DiqbY=">AAAB53icdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwgmEZIlzE56s2NmH8zMCmHJN+hJ1Jv/4w/4N05iBBWtU3VXNVS1nwquNCHvVmFpeWV1rbhe2tjc2t4p7+51VJJJBm2WiETe+FSB4DG0NdcCblIJNPIFdP3xxUzv3oFUPImv9SQFL6KjmAecUW1WnT4VaUgH5QqxSf2k4biY2LV6reo6hpwR1zkl2LHJHBW0QGtQfusPE5ZFEGsmqFI9h6Tay6nUnAmYlvqZgpSyMR1Bz9CYRqC8fJ52io+CRGIdAp7P3705jZSaRL7xRFSH6rc2W/6l9TIdNLycx2mmIWbGYrQgE1gneFYaD7kEpsXEEMokNykxC6mkTJvXlEz9r474f9Kp2g6xnatapXm+eEQRHaBDdIwc5KImukQt1EYM3aIH9IxeLG7dW4/W06e1YC1u9tEPWK8f1tWM7Q==</latexit><latexit sha1_base64="TysxkIAEP+wt+JO1ou1vJ3DiqbY=">AAAB53icdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwgmEZIlzE56s2NmH8zMCmHJN+hJ1Jv/4w/4N05iBBWtU3VXNVS1nwquNCHvVmFpeWV1rbhe2tjc2t4p7+51VJJJBm2WiETe+FSB4DG0NdcCblIJNPIFdP3xxUzv3oFUPImv9SQFL6KjmAecUW1WnT4VaUgH5QqxSf2k4biY2LV6reo6hpwR1zkl2LHJHBW0QGtQfusPE5ZFEGsmqFI9h6Tay6nUnAmYlvqZgpSyMR1Bz9CYRqC8fJ52io+CRGIdAp7P3705jZSaRL7xRFSH6rc2W/6l9TIdNLycx2mmIWbGYrQgE1gneFYaD7kEpsXEEMokNykxC6mkTJvXlEz9r474f9Kp2g6xnatapXm+eEQRHaBDdIwc5KImukQt1EYM3aIH9IxeLG7dW4/W06e1YC1u9tEPWK8f1tWM7Q==</latexit><latexit sha1_base64="TysxkIAEP+wt+JO1ou1vJ3DiqbY=">AAAB53icdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwgmEZIlzE56s2NmH8zMCmHJN+hJ1Jv/4w/4N05iBBWtU3VXNVS1nwquNCHvVmFpeWV1rbhe2tjc2t4p7+51VJJJBm2WiETe+FSB4DG0NdcCblIJNPIFdP3xxUzv3oFUPImv9SQFL6KjmAecUW1WnT4VaUgH5QqxSf2k4biY2LV6reo6hpwR1zkl2LHJHBW0QGtQfusPE5ZFEGsmqFI9h6Tay6nUnAmYlvqZgpSyMR1Bz9CYRqC8fJ52io+CRGIdAp7P3705jZSaRL7xRFSH6rc2W/6l9TIdNLycx2mmIWbGYrQgE1gneFYaD7kEpsXEEMokNykxC6mkTJvXlEz9r474f9Kp2g6xnatapXm+eEQRHaBDdIwc5KImukQt1EYM3aIH9IxeLG7dW4/W06e1YC1u9tEPWK8f1tWM7Q==</latexit><latexit sha1_base64="TysxkIAEP+wt+JO1ou1vJ3DiqbY=">AAAB53icdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwgmEZIlzE56s2NmH8zMCmHJN+hJ1Jv/4w/4N05iBBWtU3VXNVS1nwquNCHvVmFpeWV1rbhe2tjc2t4p7+51VJJJBm2WiETe+FSB4DG0NdcCblIJNPIFdP3xxUzv3oFUPImv9SQFL6KjmAecUW1WnT4VaUgH5QqxSf2k4biY2LV6reo6hpwR1zkl2LHJHBW0QGtQfusPE5ZFEGsmqFI9h6Tay6nUnAmYlvqZgpSyMR1Bz9CYRqC8fJ52io+CRGIdAp7P3705jZSaRL7xRFSH6rc2W/6l9TIdNLycx2mmIWbGYrQgE1gneFYaD7kEpsXEEMokNykxC6mkTJvXlEz9r474f9Kp2g6xnatapXm+eEQRHaBDdIwc5KImukQt1EYM3aIH9IxeLG7dW4/W06e1YC1u9tEPWK8f1tWM7Q==</latexit>

�
<latexit sha1_base64="Zb6rB2pGSd1Lol+ZIoJeS2g2dI4=">AAAB53icdVDLTgIxFL2DL8QX6tJNIzFxNekgOJi4IHHjEhMBE5iQTulApZ2ZtB0TQvgGXRl15//4A/6NBTFRo2d17j3nJufcMBVcG4zfndzS8srqWn69sLG5tb1T3N1r6SRTlDVpIhJ1ExLNBI9Z03Aj2E2qGJGhYO1wdDHT23dMaZ7E12acskCSQcwjTomxq1Z3QKQkvWIJu7h6UvN8hN1KtVL2PUvOsO+dYuS5eI4SLNDoFd+6/YRmksWGCqJ1x8OpCSZEGU4Fmxa6mWYpoSMyYB1LYyKZDibztFN0FCUKmSFD8/m7d0Kk1mMZWo8kZqh/a7PlX1onM1EtmPA4zQyLqbVYLcoEMgmalUZ9rhg1YmwJoYrblIgOiSLU2NcUbP2vjuh/0iq7Hna9q0qpfr54RB4O4BCOwQMf6nAJDWgChVt4gGd4cbhz7zw6T5/WnLO42YcfcF4/ANJRjOo=</latexit><latexit sha1_base64="Zb6rB2pGSd1Lol+ZIoJeS2g2dI4=">AAAB53icdVDLTgIxFL2DL8QX6tJNIzFxNekgOJi4IHHjEhMBE5iQTulApZ2ZtB0TQvgGXRl15//4A/6NBTFRo2d17j3nJufcMBVcG4zfndzS8srqWn69sLG5tb1T3N1r6SRTlDVpIhJ1ExLNBI9Z03Aj2E2qGJGhYO1wdDHT23dMaZ7E12acskCSQcwjTomxq1Z3QKQkvWIJu7h6UvN8hN1KtVL2PUvOsO+dYuS5eI4SLNDoFd+6/YRmksWGCqJ1x8OpCSZEGU4Fmxa6mWYpoSMyYB1LYyKZDibztFN0FCUKmSFD8/m7d0Kk1mMZWo8kZqh/a7PlX1onM1EtmPA4zQyLqbVYLcoEMgmalUZ9rhg1YmwJoYrblIgOiSLU2NcUbP2vjuh/0iq7Hna9q0qpfr54RB4O4BCOwQMf6nAJDWgChVt4gGd4cbhz7zw6T5/WnLO42YcfcF4/ANJRjOo=</latexit><latexit sha1_base64="Zb6rB2pGSd1Lol+ZIoJeS2g2dI4=">AAAB53icdVDLTgIxFL2DL8QX6tJNIzFxNekgOJi4IHHjEhMBE5iQTulApZ2ZtB0TQvgGXRl15//4A/6NBTFRo2d17j3nJufcMBVcG4zfndzS8srqWn69sLG5tb1T3N1r6SRTlDVpIhJ1ExLNBI9Z03Aj2E2qGJGhYO1wdDHT23dMaZ7E12acskCSQcwjTomxq1Z3QKQkvWIJu7h6UvN8hN1KtVL2PUvOsO+dYuS5eI4SLNDoFd+6/YRmksWGCqJ1x8OpCSZEGU4Fmxa6mWYpoSMyYB1LYyKZDibztFN0FCUKmSFD8/m7d0Kk1mMZWo8kZqh/a7PlX1onM1EtmPA4zQyLqbVYLcoEMgmalUZ9rhg1YmwJoYrblIgOiSLU2NcUbP2vjuh/0iq7Hna9q0qpfr54RB4O4BCOwQMf6nAJDWgChVt4gGd4cbhz7zw6T5/WnLO42YcfcF4/ANJRjOo=</latexit><latexit sha1_base64="Zb6rB2pGSd1Lol+ZIoJeS2g2dI4=">AAAB53icdVDLTgIxFL2DL8QX6tJNIzFxNekgOJi4IHHjEhMBE5iQTulApZ2ZtB0TQvgGXRl15//4A/6NBTFRo2d17j3nJufcMBVcG4zfndzS8srqWn69sLG5tb1T3N1r6SRTlDVpIhJ1ExLNBI9Z03Aj2E2qGJGhYO1wdDHT23dMaZ7E12acskCSQcwjTomxq1Z3QKQkvWIJu7h6UvN8hN1KtVL2PUvOsO+dYuS5eI4SLNDoFd+6/YRmksWGCqJ1x8OpCSZEGU4Fmxa6mWYpoSMyYB1LYyKZDibztFN0FCUKmSFD8/m7d0Kk1mMZWo8kZqh/a7PlX1onM1EtmPA4zQyLqbVYLcoEMgmalUZ9rhg1YmwJoYrblIgOiSLU2NcUbP2vjuh/0iq7Hna9q0qpfr54RB4O4BCOwQMf6nAJDWgChVt4gGd4cbhz7zw6T5/WnLO42YcfcF4/ANJRjOo=</latexit>

�
<latexit sha1_base64="a3Mc555fg0z+Ahto5patl0otA14=">AAAB53icdVDLTgIxFO3gC/GFunTTSExcTVoEBxMXJG5cYiJgAhPSKXeg0nmk7ZgQwjfoyqg7/8cf8G8siIkaPatz7zk3OecGqRTaEPLu5JaWV1bX8uuFjc2t7Z3i7l5LJ5ni0OSJTNRNwDRIEUPTCCPhJlXAokBCOxhdzPT2HSgtkvjajFPwIzaIRSg4M3bV6vZBGtYrlohLqic16mHiVqqVskctOSMePSWYumSOElqg0Su+dfsJzyKIDZdM6w4lqfEnTBnBJUwL3UxDyviIDaBjacwi0P5knnaKj8JEYTMEPJ+/eycs0nocBdYTMTPUv7XZ8i+tk5mw5k9EnGYGYm4tVgsziU2CZ6VxXyjgRo4tYVwJmxLzIVOMG/uagq3/1RH/T1pllxKXXlVK9fPFI/LoAB2iY0SRh+roEjVQE3F0ix7QM3pxhHPvPDpPn9acs7jZRz/gvH4A3MiM8Q==</latexit><latexit sha1_base64="a3Mc555fg0z+Ahto5patl0otA14=">AAAB53icdVDLTgIxFO3gC/GFunTTSExcTVoEBxMXJG5cYiJgAhPSKXeg0nmk7ZgQwjfoyqg7/8cf8G8siIkaPatz7zk3OecGqRTaEPLu5JaWV1bX8uuFjc2t7Z3i7l5LJ5ni0OSJTNRNwDRIEUPTCCPhJlXAokBCOxhdzPT2HSgtkvjajFPwIzaIRSg4M3bV6vZBGtYrlohLqic16mHiVqqVskctOSMePSWYumSOElqg0Su+dfsJzyKIDZdM6w4lqfEnTBnBJUwL3UxDyviIDaBjacwi0P5knnaKj8JEYTMEPJ+/eycs0nocBdYTMTPUv7XZ8i+tk5mw5k9EnGYGYm4tVgsziU2CZ6VxXyjgRo4tYVwJmxLzIVOMG/uagq3/1RH/T1pllxKXXlVK9fPFI/LoAB2iY0SRh+roEjVQE3F0ix7QM3pxhHPvPDpPn9acs7jZRz/gvH4A3MiM8Q==</latexit><latexit sha1_base64="a3Mc555fg0z+Ahto5patl0otA14=">AAAB53icdVDLTgIxFO3gC/GFunTTSExcTVoEBxMXJG5cYiJgAhPSKXeg0nmk7ZgQwjfoyqg7/8cf8G8siIkaPatz7zk3OecGqRTaEPLu5JaWV1bX8uuFjc2t7Z3i7l5LJ5ni0OSJTNRNwDRIEUPTCCPhJlXAokBCOxhdzPT2HSgtkvjajFPwIzaIRSg4M3bV6vZBGtYrlohLqic16mHiVqqVskctOSMePSWYumSOElqg0Su+dfsJzyKIDZdM6w4lqfEnTBnBJUwL3UxDyviIDaBjacwi0P5knnaKj8JEYTMEPJ+/eycs0nocBdYTMTPUv7XZ8i+tk5mw5k9EnGYGYm4tVgsziU2CZ6VxXyjgRo4tYVwJmxLzIVOMG/uagq3/1RH/T1pllxKXXlVK9fPFI/LoAB2iY0SRh+roEjVQE3F0ix7QM3pxhHPvPDpPn9acs7jZRz/gvH4A3MiM8Q==</latexit><latexit sha1_base64="a3Mc555fg0z+Ahto5patl0otA14=">AAAB53icdVDLTgIxFO3gC/GFunTTSExcTVoEBxMXJG5cYiJgAhPSKXeg0nmk7ZgQwjfoyqg7/8cf8G8siIkaPatz7zk3OecGqRTaEPLu5JaWV1bX8uuFjc2t7Z3i7l5LJ5ni0OSJTNRNwDRIEUPTCCPhJlXAokBCOxhdzPT2HSgtkvjajFPwIzaIRSg4M3bV6vZBGtYrlohLqic16mHiVqqVskctOSMePSWYumSOElqg0Su+dfsJzyKIDZdM6w4lqfEnTBnBJUwL3UxDyviIDaBjacwi0P5knnaKj8JEYTMEPJ+/eycs0nocBdYTMTPUv7XZ8i+tk5mw5k9EnGYGYm4tVgsziU2CZ6VxXyjgRo4tYVwJmxLzIVOMG/uagq3/1RH/T1pllxKXXlVK9fPFI/LoAB2iY0SRh+roEjVQE3F0ix7QM3pxhHPvPDpPn9acs7jZRz/gvH4A3MiM8Q==</latexit>

�
<latexit sha1_base64="n+z28pUjU5GYN8ACnpAP9/G29SU=">AAAB5nicdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwhuEkiWMDvpTYbMPpiZFcKSX9CTqDc/yB/wb5zECCpap+quaqjqIBVcaULercLK6tr6RnGztLW9s7tX3j9oqySTDDyWiER2A6pA8Bg8zbWAbiqBRoGATjC5muudO5CKJ/GtnqbgR3QU85Azqs3K6weg6aBcITapnzUcFxO7Vq9VXceQC+I65wQ7NlmggpZoDcpv/WHCsghizQRVqueQVPs5lZozAbNSP1OQUjahI+gZGtMIlJ8vws7wSZhIrMeAF/N3b04jpaZRYDwR1WP1W5sv/9J6mQ4bfs7jNNMQM2MxWpgJrBM874yHXALTYmoIZZKblJiNqaRMm8+UTP2vjvh/0q7aDrGdm1qlebl8RBEdoWN0ihzkoia6Ri3kIYY4ekDP6MUaW/fWo/X0aS1Yy5tD9APW6wcRu4x5</latexit><latexit sha1_base64="n+z28pUjU5GYN8ACnpAP9/G29SU=">AAAB5nicdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwhuEkiWMDvpTYbMPpiZFcKSX9CTqDc/yB/wb5zECCpap+quaqjqIBVcaULercLK6tr6RnGztLW9s7tX3j9oqySTDDyWiER2A6pA8Bg8zbWAbiqBRoGATjC5muudO5CKJ/GtnqbgR3QU85Azqs3K6weg6aBcITapnzUcFxO7Vq9VXceQC+I65wQ7NlmggpZoDcpv/WHCsghizQRVqueQVPs5lZozAbNSP1OQUjahI+gZGtMIlJ8vws7wSZhIrMeAF/N3b04jpaZRYDwR1WP1W5sv/9J6mQ4bfs7jNNMQM2MxWpgJrBM874yHXALTYmoIZZKblJiNqaRMm8+UTP2vjvh/0q7aDrGdm1qlebl8RBEdoWN0ihzkoia6Ri3kIYY4ekDP6MUaW/fWo/X0aS1Yy5tD9APW6wcRu4x5</latexit><latexit sha1_base64="n+z28pUjU5GYN8ACnpAP9/G29SU=">AAAB5nicdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwhuEkiWMDvpTYbMPpiZFcKSX9CTqDc/yB/wb5zECCpap+quaqjqIBVcaULercLK6tr6RnGztLW9s7tX3j9oqySTDDyWiER2A6pA8Bg8zbWAbiqBRoGATjC5muudO5CKJ/GtnqbgR3QU85Azqs3K6weg6aBcITapnzUcFxO7Vq9VXceQC+I65wQ7NlmggpZoDcpv/WHCsghizQRVqueQVPs5lZozAbNSP1OQUjahI+gZGtMIlJ8vws7wSZhIrMeAF/N3b04jpaZRYDwR1WP1W5sv/9J6mQ4bfs7jNNMQM2MxWpgJrBM874yHXALTYmoIZZKblJiNqaRMm8+UTP2vjvh/0q7aDrGdm1qlebl8RBEdoWN0ihzkoia6Ri3kIYY4ekDP6MUaW/fWo/X0aS1Yy5tD9APW6wcRu4x5</latexit><latexit sha1_base64="n+z28pUjU5GYN8ACnpAP9/G29SU=">AAAB5nicdVDLSgNBEJyNrxhfUY9eBoPgaZmNiRvBQ8CLxwhuEkiWMDvpTYbMPpiZFcKSX9CTqDc/yB/wb5zECCpap+quaqjqIBVcaULercLK6tr6RnGztLW9s7tX3j9oqySTDDyWiER2A6pA8Bg8zbWAbiqBRoGATjC5muudO5CKJ/GtnqbgR3QU85Azqs3K6weg6aBcITapnzUcFxO7Vq9VXceQC+I65wQ7NlmggpZoDcpv/WHCsghizQRVqueQVPs5lZozAbNSP1OQUjahI+gZGtMIlJ8vws7wSZhIrMeAF/N3b04jpaZRYDwR1WP1W5sv/9J6mQ4bfs7jNNMQM2MxWpgJrBM874yHXALTYmoIZZKblJiNqaRMm8+UTP2vjvh/0q7aDrGdm1qlebl8RBEdoWN0ihzkoia6Ri3kIYY4ekDP6MUaW/fWo/X0aS1Yy5tD9APW6wcRu4x5</latexit>

WASEP: 1d lattice with occupation numbers ni=0,1 + particle jumps to empty 
neighbors with rates

WEAKLY ASYMMETRIC SIMPLE EXCLUSION PROCESS

r± ⌘ 1

2
exp(±E/L)
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Macroscopic fluctuation theory (MFT)
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For 𝝆R=1-𝝆L, MFT action 
has PH symmetry



DPT IN OPEN SYSTEMS: A PHYSICAL PICTURE
Current fluctuations

q = ⌧�1

Z ⌧

0
dt

Z 1

0
dx j(x, t)

P (q) ⇠ e�⌧LG(q)

G(q) = lim
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{⇢,j}⌧

0
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Optimal path: 
additivity principle



DPT IN OPEN SYSTEMS: A PHYSICAL PICTURE

Picture for the DPT (Baek, Kafri & Lecomte)

Diffusion favors 
flat profile

Small q is easier 
if σ(ρ) small
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Optimal path: 
additivity principle



ORDER PARAMETER  FLUCTUATIONS
By studying the joint fluctuations of the current and order parameter (total mass) in 
1d open WASEP,  we unveil the full dynamical phase diagram for arbitrary gradients

Exact MFT result (non-perturbative) + arbitrary gradients + numerical observation
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! P (m, q) ⇠ e�⌧LI(m,q)



ORDER PARAMETER  FLUCTUATIONS
By studying the joint fluctuations of the current and order parameter (total mass) in 
1d open WASEP,  we unveil the full dynamical phase diagram for arbitrary gradients

Exact MFT result (non-perturbative) + arbitrary gradients + numerical observation
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ORDER PARAMETER  FLUCTUATIONS
By studying the joint fluctuations of the current and order parameter (total mass) in 
1d open WASEP,  we unveil the full dynamical phase diagram for arbitrary gradients

Exact MFT result (non-perturbative) + arbitrary gradients + numerical observation
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<latexit sha1_base64="xQoGyjlQdvsjhcXsRjRmMVWIpBQ=">AAAB+nicbZC7TsMwGIUdrqXcAgwMLBYVUju0ihESDCBVYmEsEr1IbRQ5rtNYdeJgO6hV6MvAhICNx+AFeBvckgFa/unzf46l/xw/4Uxpx/mylpZXVtfWCxvFza3tnV17b7+lRCoJbRLBhez4WFHOYtrUTHPaSSTFkc9p2x9eT/X2A5WKifhOjxPqRngQs4ARrM3Ksw97MhTefXlUuULVnFF1VPHsklNzZgMXAeVQAvk0PPuz1xckjWisCcdKdZGTaDfDUjPC6aTYSxVNMBniAe0ajHFElZvNAkzgSSAk1CGFs/dvb4YjpcaRbzwR1qGa16bL/7RuqoMLN2NxkmoaE2MxWpByqAWc9gD7TFKi+dgAJpKZKyEJscREm7aKJj6aD7sIrdMacmro9qxUv8yLKIAjcAzKAIFzUAc3oAGagIAJeAZv4N16tJ6sF+v1x7pk5X8OwJ+xPr4BQ+aSlQ==</latexit><latexit sha1_base64="xQoGyjlQdvsjhcXsRjRmMVWIpBQ=">AAAB+nicbZC7TsMwGIUdrqXcAgwMLBYVUju0ihESDCBVYmEsEr1IbRQ5rtNYdeJgO6hV6MvAhICNx+AFeBvckgFa/unzf46l/xw/4Uxpx/mylpZXVtfWCxvFza3tnV17b7+lRCoJbRLBhez4WFHOYtrUTHPaSSTFkc9p2x9eT/X2A5WKifhOjxPqRngQs4ARrM3Ksw97MhTefXlUuULVnFF1VPHsklNzZgMXAeVQAvk0PPuz1xckjWisCcdKdZGTaDfDUjPC6aTYSxVNMBniAe0ajHFElZvNAkzgSSAk1CGFs/dvb4YjpcaRbzwR1qGa16bL/7RuqoMLN2NxkmoaE2MxWpByqAWc9gD7TFKi+dgAJpKZKyEJscREm7aKJj6aD7sIrdMacmro9qxUv8yLKIAjcAzKAIFzUAc3oAGagIAJeAZv4N16tJ6sF+v1x7pk5X8OwJ+xPr4BQ+aSlQ==</latexit><latexit sha1_base64="xQoGyjlQdvsjhcXsRjRmMVWIpBQ=">AAAB+nicbZC7TsMwGIUdrqXcAgwMLBYVUju0ihESDCBVYmEsEr1IbRQ5rtNYdeJgO6hV6MvAhICNx+AFeBvckgFa/unzf46l/xw/4Uxpx/mylpZXVtfWCxvFza3tnV17b7+lRCoJbRLBhez4WFHOYtrUTHPaSSTFkc9p2x9eT/X2A5WKifhOjxPqRngQs4ARrM3Ksw97MhTefXlUuULVnFF1VPHsklNzZgMXAeVQAvk0PPuz1xckjWisCcdKdZGTaDfDUjPC6aTYSxVNMBniAe0ajHFElZvNAkzgSSAk1CGFs/dvb4YjpcaRbzwR1qGa16bL/7RuqoMLN2NxkmoaE2MxWpByqAWc9gD7TFKi+dgAJpKZKyEJscREm7aKJj6aD7sIrdMacmro9qxUv8yLKIAjcAzKAIFzUAc3oAGagIAJeAZv4N16tJ6sF+v1x7pk5X8OwJ+xPr4BQ+aSlQ==</latexit><latexit sha1_base64="xQoGyjlQdvsjhcXsRjRmMVWIpBQ=">AAAB+nicbZC7TsMwGIUdrqXcAgwMLBYVUju0ihESDCBVYmEsEr1IbRQ5rtNYdeJgO6hV6MvAhICNx+AFeBvckgFa/unzf46l/xw/4Uxpx/mylpZXVtfWCxvFza3tnV17b7+lRCoJbRLBhez4WFHOYtrUTHPaSSTFkc9p2x9eT/X2A5WKifhOjxPqRngQs4ARrM3Ksw97MhTefXlUuULVnFF1VPHsklNzZgMXAeVQAvk0PPuz1xckjWisCcdKdZGTaDfDUjPC6aTYSxVNMBniAe0ajHFElZvNAkzgSSAk1CGFs/dvb4YjpcaRbzwR1qGa16bL/7RuqoMLN2NxkmoaE2MxWpByqAWc9gD7TFKi+dgAJpKZKyEJscREm7aKJj6aD7sIrdMacmro9qxUv8yLKIAjcAzKAIFzUAc3oAGagIAJeAZv4N16tJ6sF+v1x7pk5X8OwJ+xPr4BQ+aSlQ==</latexit>

⇢+q (x) =
<latexit sha1_base64="AwPPAQ5uXsfXZ+52LgZf4my/Z/Y=">AAAB7XicdVDLSsNAFJ3UV62vqks3g0WoCGFSCu1CoeDGZQX7gCaWyXTSDp1k4sxELKGfoStRd/6MP+DfOKkRVPSszj3nXLjn+jFnSiP0bhWWlldW14rrpY3Nre2d8u5eV4lEEtohggvZ97GinEW0o5nmtB9LikOf054/Pc/83i2VionoSs9i6oV4HLGAEayN5LpyIoY31yfVu+OzYbmC7Gaz3qg5ENlogYzUDBB0cqUCcrSH5Td3JEgS0kgTjpUaOCjWXoqlZoTTeclNFI0xmeIxHRga4ZAqL13cPIdHgZBQTyhczN+zKQ6VmoW+yYRYT9RvLxP/8gaJDppeyqI40TQiJmK8IOFQC5hVhyMmKdF8ZggmkpkrIZlgiYk2DyqZ+l8d4f+kW7MdZDuX9UrrNH9EERyAQ1AFDmiAFrgAbdABBMTgATyDF0tY99aj9fQZLVj5zj74Aev1AwqXjqs=</latexit><latexit sha1_base64="AwPPAQ5uXsfXZ+52LgZf4my/Z/Y=">AAAB7XicdVDLSsNAFJ3UV62vqks3g0WoCGFSCu1CoeDGZQX7gCaWyXTSDp1k4sxELKGfoStRd/6MP+DfOKkRVPSszj3nXLjn+jFnSiP0bhWWlldW14rrpY3Nre2d8u5eV4lEEtohggvZ97GinEW0o5nmtB9LikOf054/Pc/83i2VionoSs9i6oV4HLGAEayN5LpyIoY31yfVu+OzYbmC7Gaz3qg5ENlogYzUDBB0cqUCcrSH5Td3JEgS0kgTjpUaOCjWXoqlZoTTeclNFI0xmeIxHRga4ZAqL13cPIdHgZBQTyhczN+zKQ6VmoW+yYRYT9RvLxP/8gaJDppeyqI40TQiJmK8IOFQC5hVhyMmKdF8ZggmkpkrIZlgiYk2DyqZ+l8d4f+kW7MdZDuX9UrrNH9EERyAQ1AFDmiAFrgAbdABBMTgATyDF0tY99aj9fQZLVj5zj74Aev1AwqXjqs=</latexit><latexit sha1_base64="AwPPAQ5uXsfXZ+52LgZf4my/Z/Y=">AAAB7XicdVDLSsNAFJ3UV62vqks3g0WoCGFSCu1CoeDGZQX7gCaWyXTSDp1k4sxELKGfoStRd/6MP+DfOKkRVPSszj3nXLjn+jFnSiP0bhWWlldW14rrpY3Nre2d8u5eV4lEEtohggvZ97GinEW0o5nmtB9LikOf054/Pc/83i2VionoSs9i6oV4HLGAEayN5LpyIoY31yfVu+OzYbmC7Gaz3qg5ENlogYzUDBB0cqUCcrSH5Td3JEgS0kgTjpUaOCjWXoqlZoTTeclNFI0xmeIxHRga4ZAqL13cPIdHgZBQTyhczN+zKQ6VmoW+yYRYT9RvLxP/8gaJDppeyqI40TQiJmK8IOFQC5hVhyMmKdF8ZggmkpkrIZlgiYk2DyqZ+l8d4f+kW7MdZDuX9UrrNH9EERyAQ1AFDmiAFrgAbdABBMTgATyDF0tY99aj9fQZLVj5zj74Aev1AwqXjqs=</latexit><latexit sha1_base64="AwPPAQ5uXsfXZ+52LgZf4my/Z/Y=">AAAB7XicdVDLSsNAFJ3UV62vqks3g0WoCGFSCu1CoeDGZQX7gCaWyXTSDp1k4sxELKGfoStRd/6MP+DfOKkRVPSszj3nXLjn+jFnSiP0bhWWlldW14rrpY3Nre2d8u5eV4lEEtohggvZ97GinEW0o5nmtB9LikOf054/Pc/83i2VionoSs9i6oV4HLGAEayN5LpyIoY31yfVu+OzYbmC7Gaz3qg5ENlogYzUDBB0cqUCcrSH5Td3JEgS0kgTjpUaOCjWXoqlZoTTeclNFI0xmeIxHRga4ZAqL13cPIdHgZBQTyhczN+zKQ6VmoW+yYRYT9RvLxP/8gaJDppeyqI40TQiJmK8IOFQC5hVhyMmKdF8ZggmkpkrIZlgiYk2DyqZ+l8d4f+kW7MdZDuX9UrrNH9EERyAQ1AFDmiAFrgAbdABBMTgATyDF0tY99aj9fQZLVj5zj74Aev1AwqXjqs=</latexit>

1� ⇢�q (1� x)
<latexit sha1_base64="4rOf/7n1OswBm3eRZBeu0lfvXgw=">AAAB8nicdVDLTgIxFO3gC/HBqEs3jcQEF0xaBMHEBYkbl5jII4Fx0ikFGjoP246REH5EV0bd+Sn+gH9jQUzU6Fmde8+5yTnXjwVXGqF3K7W0vLK6ll7PbGxubWftnd2mihJJWYNGIpJtnygmeMgammvB2rFkJPAFa/mj85neumVS8Si80uOYuQEZhLzPKdFm5dlZXOjKYeTdXBfyuHB35Nk55KDycRVXIHJK5VKxgg05RRV8giB20Bw5sEDds9+6vYgmAQs1FUSpDkaxdidEak4Fm2a6iWIxoSMyYB1DQxIw5U7mwafwsB9JqIcMzufv3gkJlBoHvvEERA/Vb222/EvrJLpfdSc8jBPNQmosRusnAuoIzvrDHpeMajE2hFDJTUpIh0QSqs2XMqb+V0f4P2kWHYwcfFnK1c4Wj0iDfXAA8gCDCqiBC1AHDUBBAh7AM3ixtHVvPVpPn9aUtbjZAz9gvX4A5jaPmw==</latexit><latexit sha1_base64="4rOf/7n1OswBm3eRZBeu0lfvXgw=">AAAB8nicdVDLTgIxFO3gC/HBqEs3jcQEF0xaBMHEBYkbl5jII4Fx0ikFGjoP246REH5EV0bd+Sn+gH9jQUzU6Fmde8+5yTnXjwVXGqF3K7W0vLK6ll7PbGxubWftnd2mihJJWYNGIpJtnygmeMgammvB2rFkJPAFa/mj85neumVS8Si80uOYuQEZhLzPKdFm5dlZXOjKYeTdXBfyuHB35Nk55KDycRVXIHJK5VKxgg05RRV8giB20Bw5sEDds9+6vYgmAQs1FUSpDkaxdidEak4Fm2a6iWIxoSMyYB1DQxIw5U7mwafwsB9JqIcMzufv3gkJlBoHvvEERA/Vb222/EvrJLpfdSc8jBPNQmosRusnAuoIzvrDHpeMajE2hFDJTUpIh0QSqs2XMqb+V0f4P2kWHYwcfFnK1c4Wj0iDfXAA8gCDCqiBC1AHDUBBAh7AM3ixtHVvPVpPn9aUtbjZAz9gvX4A5jaPmw==</latexit><latexit sha1_base64="4rOf/7n1OswBm3eRZBeu0lfvXgw=">AAAB8nicdVDLTgIxFO3gC/HBqEs3jcQEF0xaBMHEBYkbl5jII4Fx0ikFGjoP246REH5EV0bd+Sn+gH9jQUzU6Fmde8+5yTnXjwVXGqF3K7W0vLK6ll7PbGxubWftnd2mihJJWYNGIpJtnygmeMgammvB2rFkJPAFa/mj85neumVS8Si80uOYuQEZhLzPKdFm5dlZXOjKYeTdXBfyuHB35Nk55KDycRVXIHJK5VKxgg05RRV8giB20Bw5sEDds9+6vYgmAQs1FUSpDkaxdidEak4Fm2a6iWIxoSMyYB1DQxIw5U7mwafwsB9JqIcMzufv3gkJlBoHvvEERA/Vb222/EvrJLpfdSc8jBPNQmosRusnAuoIzvrDHpeMajE2hFDJTUpIh0QSqs2XMqb+V0f4P2kWHYwcfFnK1c4Wj0iDfXAA8gCDCqiBC1AHDUBBAh7AM3ixtHVvPVpPn9aUtbjZAz9gvX4A5jaPmw==</latexit><latexit sha1_base64="4rOf/7n1OswBm3eRZBeu0lfvXgw=">AAAB8nicdVDLTgIxFO3gC/HBqEs3jcQEF0xaBMHEBYkbl5jII4Fx0ikFGjoP246REH5EV0bd+Sn+gH9jQUzU6Fmde8+5yTnXjwVXGqF3K7W0vLK6ll7PbGxubWftnd2mihJJWYNGIpJtnygmeMgammvB2rFkJPAFa/mj85neumVS8Si80uOYuQEZhLzPKdFm5dlZXOjKYeTdXBfyuHB35Nk55KDycRVXIHJK5VKxgg05RRV8giB20Bw5sEDds9+6vYgmAQs1FUSpDkaxdidEak4Fm2a6iWIxoSMyYB1DQxIw5U7mwafwsB9JqIcMzufv3gkJlBoHvvEERA/Vb222/EvrJLpfdSc8jBPNQmosRusnAuoIzvrDHpeMajE2hFDJTUpIh0QSqs2XMqb+V0f4P2kWHYwcfFnK1c4Wj0iDfXAA8gCDCqiBC1AHDUBBAh7AM3ixtHVvPVpPn9aUtbjZAz9gvX4A5jaPmw==</latexit>



DPT IN OPEN SYSTEMS: NO GRADIENT
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DPT IN OPEN SYSTEMS: SYMMETRIC GRADIENT
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INSTANTON SOLUTION AND ADDITIVITY  VIOLATION
Question: do time-dependent optimal trajectories exist improving the additivity 
principle minimizers?



INSTANTON SOLUTION AND ADDITIVITY  VIOLATION
Question: do time-dependent optimal trajectories exist improving the additivity 
principle minimizers?

|q| < |qc|
<latexit sha1_base64="AQxt5CUFRw7q3xn86cR5WmKAofU=">AAAB6nicdVDLTgIxFO3gC/GFunTTSExcTVoEBxMWJG5cYiIPAxPSKR1o6DxoOyZk4Cd0ZdSdn+MP+DcWxESNntW595ybnHO9WHClEXq3Miura+sb2c3c1vbO7l5+/6CpokRS1qCRiGTbI4oJHrKG5lqwdiwZCTzBWt7ocq637phUPApv9CRmbkAGIfc5JdqsbqfjaXU67tFpL19ANiqfVbADkV0ql4oONuQCOfgcQWyjBQpgiXov/9btRzQJWKipIEp1MIq1mxKpORVslusmisWEjsiAdQwNScCUmy4Cz+CJH0mohwwu5u/elARKTQLPeAKih+q3Nl/+pXUS7VfclIdxollIjcVofiKgjuC8N+xzyagWE0MIldykhHRIJKHafCdn6n91hP+TZtHGyMbXpUKtunxEFhyBY3AKMHBADVyBOmgACgLwAJ7BiyWse+vRevq0ZqzlzSH4Aev1A3F3jnk=</latexit><latexit sha1_base64="AQxt5CUFRw7q3xn86cR5WmKAofU=">AAAB6nicdVDLTgIxFO3gC/GFunTTSExcTVoEBxMWJG5cYiIPAxPSKR1o6DxoOyZk4Cd0ZdSdn+MP+DcWxESNntW595ybnHO9WHClEXq3Miura+sb2c3c1vbO7l5+/6CpokRS1qCRiGTbI4oJHrKG5lqwdiwZCTzBWt7ocq637phUPApv9CRmbkAGIfc5JdqsbqfjaXU67tFpL19ANiqfVbADkV0ql4oONuQCOfgcQWyjBQpgiXov/9btRzQJWKipIEp1MIq1mxKpORVslusmisWEjsiAdQwNScCUmy4Cz+CJH0mohwwu5u/elARKTQLPeAKih+q3Nl/+pXUS7VfclIdxollIjcVofiKgjuC8N+xzyagWE0MIldykhHRIJKHafCdn6n91hP+TZtHGyMbXpUKtunxEFhyBY3AKMHBADVyBOmgACgLwAJ7BiyWse+vRevq0ZqzlzSH4Aev1A3F3jnk=</latexit><latexit sha1_base64="AQxt5CUFRw7q3xn86cR5WmKAofU=">AAAB6nicdVDLTgIxFO3gC/GFunTTSExcTVoEBxMWJG5cYiIPAxPSKR1o6DxoOyZk4Cd0ZdSdn+MP+DcWxESNntW595ybnHO9WHClEXq3Miura+sb2c3c1vbO7l5+/6CpokRS1qCRiGTbI4oJHrKG5lqwdiwZCTzBWt7ocq637phUPApv9CRmbkAGIfc5JdqsbqfjaXU67tFpL19ANiqfVbADkV0ql4oONuQCOfgcQWyjBQpgiXov/9btRzQJWKipIEp1MIq1mxKpORVslusmisWEjsiAdQwNScCUmy4Cz+CJH0mohwwu5u/elARKTQLPeAKih+q3Nl/+pXUS7VfclIdxollIjcVofiKgjuC8N+xzyagWE0MIldykhHRIJKHafCdn6n91hP+TZtHGyMbXpUKtunxEFhyBY3AKMHBADVyBOmgACgLwAJ7BiyWse+vRevq0ZqzlzSH4Aev1A3F3jnk=</latexit><latexit sha1_base64="AQxt5CUFRw7q3xn86cR5WmKAofU=">AAAB6nicdVDLTgIxFO3gC/GFunTTSExcTVoEBxMWJG5cYiIPAxPSKR1o6DxoOyZk4Cd0ZdSdn+MP+DcWxESNntW595ybnHO9WHClEXq3Miura+sb2c3c1vbO7l5+/6CpokRS1qCRiGTbI4oJHrKG5lqwdiwZCTzBWt7ocq637phUPApv9CRmbkAGIfc5JdqsbqfjaXU67tFpL19ANiqfVbADkV0ql4oONuQCOfgcQWyjBQpgiXov/9btRzQJWKipIEp1MIq1mxKpORVslusmisWEjsiAdQwNScCUmy4Cz+CJH0mohwwu5u/elARKTQLPeAKih+q3Nl/+pXUS7VfclIdxollIjcVofiKgjuC8N+xzyagWE0MIldykhHRIJKHafCdn6n91hP+TZtHGyMbXpUKtunxEFhyBY3AKMHBADVyBOmgACgLwAJ7BiyWse+vRevq0ZqzlzSH4Aev1A3F3jnk=</latexit>

m 2 (m�
q ,m

+
q )

<latexit sha1_base64="rHoB5dks/OWmsw3++2OgpKzHjZU=">AAAB9XicdVDLTgIxFO3gC/GFuHTTSEww6qSDIJi4IHHjEhN5JDBOOqVAQzszth2VED5FV0bd+SP+gH9jQUzU6FncnHvPucm9x484UxqhdysxN7+wuJRcTq2srq1vpDczdRXGktAaCXkomz5WlLOA1jTTnDYjSbHwOW34g7OJ3rihUrEwuNTDiLoC9wLWZQRrM/LSGdFmAcwJ7/rq8GBS9/e8dBbZqHhUdkoQ2YViIV9yDDlBJecYQcdGU2TBDFUv/dbuhCQWNNCEY6VaDoq0O8JSM8LpONWOFY0wGeAebRkaYEGVO5rePoa73VBC3adw2n/3jrBQaih84xFY99VvbTL8S2vFult2RyyIYk0DYixG68Yc6hBOIoAdJinRfGgIJpKZKyHpY4mJNkGlzPtfP8L/ST1vO8h2LgrZyuksiCTYBjsgBxxQAhVwDqqgBgi4Aw/gGbxYt9a99Wg9fVoT1mxnC/yA9foBTuuQ/w==</latexit><latexit sha1_base64="rHoB5dks/OWmsw3++2OgpKzHjZU=">AAAB9XicdVDLTgIxFO3gC/GFuHTTSEww6qSDIJi4IHHjEhN5JDBOOqVAQzszth2VED5FV0bd+SP+gH9jQUzU6FncnHvPucm9x484UxqhdysxN7+wuJRcTq2srq1vpDczdRXGktAaCXkomz5WlLOA1jTTnDYjSbHwOW34g7OJ3rihUrEwuNTDiLoC9wLWZQRrM/LSGdFmAcwJ7/rq8GBS9/e8dBbZqHhUdkoQ2YViIV9yDDlBJecYQcdGU2TBDFUv/dbuhCQWNNCEY6VaDoq0O8JSM8LpONWOFY0wGeAebRkaYEGVO5rePoa73VBC3adw2n/3jrBQaih84xFY99VvbTL8S2vFult2RyyIYk0DYixG68Yc6hBOIoAdJinRfGgIJpKZKyHpY4mJNkGlzPtfP8L/ST1vO8h2LgrZyuksiCTYBjsgBxxQAhVwDqqgBgi4Aw/gGbxYt9a99Wg9fVoT1mxnC/yA9foBTuuQ/w==</latexit><latexit sha1_base64="rHoB5dks/OWmsw3++2OgpKzHjZU=">AAAB9XicdVDLTgIxFO3gC/GFuHTTSEww6qSDIJi4IHHjEhN5JDBOOqVAQzszth2VED5FV0bd+SP+gH9jQUzU6FncnHvPucm9x484UxqhdysxN7+wuJRcTq2srq1vpDczdRXGktAaCXkomz5WlLOA1jTTnDYjSbHwOW34g7OJ3rihUrEwuNTDiLoC9wLWZQRrM/LSGdFmAcwJ7/rq8GBS9/e8dBbZqHhUdkoQ2YViIV9yDDlBJecYQcdGU2TBDFUv/dbuhCQWNNCEY6VaDoq0O8JSM8LpONWOFY0wGeAebRkaYEGVO5rePoa73VBC3adw2n/3jrBQaih84xFY99VvbTL8S2vFult2RyyIYk0DYixG68Yc6hBOIoAdJinRfGgIJpKZKyHpY4mJNkGlzPtfP8L/ST1vO8h2LgrZyuksiCTYBjsgBxxQAhVwDqqgBgi4Aw/gGbxYt9a99Wg9fVoT1mxnC/yA9foBTuuQ/w==</latexit><latexit sha1_base64="rHoB5dks/OWmsw3++2OgpKzHjZU=">AAAB9XicdVDLTgIxFO3gC/GFuHTTSEww6qSDIJi4IHHjEhN5JDBOOqVAQzszth2VED5FV0bd+SP+gH9jQUzU6FncnHvPucm9x484UxqhdysxN7+wuJRcTq2srq1vpDczdRXGktAaCXkomz5WlLOA1jTTnDYjSbHwOW34g7OJ3rihUrEwuNTDiLoC9wLWZQRrM/LSGdFmAcwJ7/rq8GBS9/e8dBbZqHhUdkoQ2YViIV9yDDlBJecYQcdGU2TBDFUv/dbuhCQWNNCEY6VaDoq0O8JSM8LpONWOFY0wGeAebRkaYEGVO5rePoa73VBC3adw2n/3jrBQaih84xFY99VvbTL8S2vFult2RyyIYk0DYixG68Yc6hBOIoAdJinRfGgIJpKZKyHpY4mJNkGlzPtfP8L/ST1vO8h2LgrZyuksiCTYBjsgBxxQAhVwDqqgBgi4Aw/gGbxYt9a99Wg9fVoT1mxnC/yA9foBTuuQ/w==</latexit>
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DIRECT OBSERVATION AND MICROSCOPIC ORIGIN
Microscopically, the DPT appears due to an emerging degeneracy in the ground 
state of the deformed dynamic generator

Our predictions are confirmed by measuring the symmetry-breaking profiles in 
rare-event simulations
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We have uncovered the full dynamical phase diagram for current fluctuations of 
the open 1d-WASEP

A DPT is observed for any boundary driving symmetric around the density 1/2  
where the joint mass-current LDF I(m,q) becomes nonconvex 

This signals the breaking of the particle-hole symmetry present in the governing 
action but no longer in the optimal trajectories

SUMMARY
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This signals the breaking of the particle-hole symmetry present in the governing 
action but no longer in the optimal trajectories

SUMMARY

In the non-convex regime of I(m,q), instanton-like time-dependent trajectories 
connecting the two local minima become optimal: dynamical coexistence and 
additivity violation

Microscopic origin of the DPT: emerging degeneracy in the ground state of the 
deformed dynamic generator

Our predictions are confirmed in rare-event simulations
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