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What characterizes excitations when the ramp becomes non-adiabatic? Kibble, J. Phys. A: Math. Gen. (1976)

Zurek, Nature (1985)
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Quantum Ising model
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Quantum Ising model

Quantum simulation: Rydberg atom arrays

0

<latexit sha1_base64="2Fw0tYkoHQj8k1S+Z8AszaOALHo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2Vmm6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+RmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S9kXVq1Wvm7VK/SaPowgncArn4MEl1OEOGtACBgjP8ApvzqPz4rw7H4vWgpPPHMMfOJ8/fPmMwA==</latexit>

Ordered phase Paramagnet<latexit sha1_base64="dv4UGCdJ7D/u6FvfDZ/n4rJmtmw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Qe0oWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GtzO//cS1EYl6xHHK/ZhGSoSCUbTSQ9Rn/XLFrbpzkFXi5aQCORr98ldvkLAs5gqZpMZ0PTdFf0I1Cib5tNTLDE8pG9GIdy1VNObGn8xPnZIzqwxImGhbCslc/T0xobEx4ziwnTHFoVn2ZuJ/XjfD8NqfCJVmyBVbLAozSTAhs7/JQGjOUI4toUwLeythQ6opQ5tOyYbgLb+8SloXVe+yWruvVeo3eRxFOIFTOAcPrqAOd9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gBAgI3K</latexit>gc
<latexit sha1_base64="3on6l36GT/Vvs6DYNN0o9XKLv4U=">AAAB6nicbVBNSwMxEJ2tX7V+VT16CRbBU92Voh6LXsRTRfsB7VKyaXYbmmSXJCuUpT/BiwdFvPqLvPlvTNs9aOuDgcd7M8zMCxLOtHHdb6ewsrq2vlHcLG1t7+zulfcPWjpOFaFNEvNYdQKsKWeSNg0znHYSRbEIOG0Ho5up336iSrNYPppxQn2BI8lCRrCx0kN0dtcvV9yqOwNaJl5OKpCj0S9/9QYxSQWVhnCsdddzE+NnWBlGOJ2UeqmmCSYjHNGupRILqv1sduoEnVhlgMJY2ZIGzdTfExkWWo9FYDsFNkO96E3F/7xuasIrP2MySQ2VZL4oTDkyMZr+jQZMUWL42BJMFLO3IjLEChNj0ynZELzFl5dJ67zqXVRr97VK/TqPowhHcAyn4MEl1OEWGtAEAhE8wyu8Odx5cd6dj3lrwclnDuEPnM8f0Z2NgQ==</latexit>

g/J

<latexit sha1_base64="xsytvIQeVmYUIkDLXZ1+chU/QjY="></latexit>

g(t)

Ebadi et al., Nature 2021

individual atom resolution time-dependent measurement

Markus Schmitt, University of Cologne



4

Objective

Simulation of isolated system dynamics Numerical solution of Schrödinger equation
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Markus Schmitt, University of Cologne
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Numerical machinery 

Time-dependent variational principle 

Deep Learning ingredient 

Neural quantum states 

Application 

Detecting dynamical universality
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Entanglement Curse of dimensionality

Simulations of quantum matter

ground states 
of 1D systems
Eisert et al., Rev. Mod. Phys. (2010)

today: 
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Neural Quantum States
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numerically exact approach
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Neural Quantum States
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Design principles

Symmetries 

Build in invariance under physical symmetries 
example: Convolutional neural networks

Autoregressive property 

Inherent normalization and direct sampling 
example: Recurrent neural networks
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Vieijra et al., Phys. Rev. Lett. (2020)


…
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…
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Behind the scenes: Parallelization
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<latexit sha1_base64="2Fw0tYkoHQj8k1S+Z8AszaOALHo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2Vmm6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+RmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S9kXVq1Wvm7VK/SaPowgncArn4MEl1OEOGtACBgjP8ApvzqPz4rw7H4vWgpPPHMMfOJ8/fPmMwA==</latexit>

Ordered phase Paramagnet<latexit sha1_base64="dv4UGCdJ7D/u6FvfDZ/n4rJmtmw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Qe0oWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GtzO//cS1EYl6xHHK/ZhGSoSCUbTSQ9Rn/XLFrbpzkFXi5aQCORr98ldvkLAs5gqZpMZ0PTdFf0I1Cib5tNTLDE8pG9GIdy1VNObGn8xPnZIzqwxImGhbCslc/T0xobEx4ziwnTHFoVn2ZuJ/XjfD8NqfCJVmyBVbLAozSTAhs7/JQGjOUI4toUwLeythQ6opQ5tOyYbgLb+8SloXVe+yWruvVeo3eRxFOIFTOAcPrqAOd9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gBAgI3K</latexit>gc
<latexit sha1_base64="3on6l36GT/Vvs6DYNN0o9XKLv4U=">AAAB6nicbVBNSwMxEJ2tX7V+VT16CRbBU92Voh6LXsRTRfsB7VKyaXYbmmSXJCuUpT/BiwdFvPqLvPlvTNs9aOuDgcd7M8zMCxLOtHHdb6ewsrq2vlHcLG1t7+zulfcPWjpOFaFNEvNYdQKsKWeSNg0znHYSRbEIOG0Ho5up336iSrNYPppxQn2BI8lCRrCx0kN0dtcvV9yqOwNaJl5OKpCj0S9/9QYxSQWVhnCsdddzE+NnWBlGOJ2UeqmmCSYjHNGupRILqv1sduoEnVhlgMJY2ZIGzdTfExkWWo9FYDsFNkO96E3F/7xuasIrP2MySQ2VZL4oTDkyMZr+jQZMUWL42BJMFLO3IjLEChNj0ynZELzFl5dJ67zqXVRr97VK/TqPowhHcAyn4MEl1OEWGtAEAhE8wyu8Odx5cd6dj3lrwclnDuEPnM8f0Z2NgQ==</latexit>

g/J

<latexit sha1_base64="xsytvIQeVmYUIkDLXZ1+chU/QjY="></latexit>

g(t)
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Energy gap

<latexit sha1_base64="67/+NCnRBteWViH/R9Oyn3RriaQ="></latexit>

�Efit ⇡ 9.6(4)(gc✏)
0.56(3)

<latexit sha1_base64="f3jOT3cMs4LdDDv6hhw6Hr+svxM=">AAAB/HicbVBNS8NAEN34WetXtEcvwSLUS0mkqMeiF48V7Ae0IWy2m3bpZhN2J2IM8a948aCIV3+IN/+N2zYHbX0w8Hhvhpl5fsyZAtv+NlZW19Y3Nktb5e2d3b198+Cwo6JEEtomEY9kz8eKciZoGxhw2oslxaHPadefXE/97j2VikXiDtKYuiEeCRYwgkFLnlmpPQ5EcuplA6APkAUM8twzq3bdnsFaJk5BqqhAyzO/BsOIJCEVQDhWqu/YMbgZlsAIp3l5kCgaYzLBI9rXVOCQKjebHZ9bJ1oZWkEkdQmwZurviQyHSqWhrztDDGO16E3F/7x+AsGlmzERJ0AFmS8KEm5BZE2TsIZMUgI81QQTyfStFhljiQnovMo6BGfx5WXSOas75/XGbaPavCriKKEjdIxqyEEXqIluUAu1EUEpekav6M14Ml6Md+Nj3rpiFDMV9AfG5w9AzpUv</latexit>

(z⌫)fit

Here:
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<latexit sha1_base64="2Fw0tYkoHQj8k1S+Z8AszaOALHo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN6KXjy2YGuhDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGrTkA1Ci6xZbgR2EkU0igQ+BCMb2f+wxMqzWN5byYJ+hEdSh5yRo2Vmm6/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfuiUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+RmXSWpQssWiMBXExGT2NRlwhcyIiSWUKW5vJWxEFWXGZlOyIXjLL6+S9kXVq1Wvm7VK/SaPowgncArn4MEl1OEOGtACBgjP8ApvzqPz4rw7H4vWgpPPHMMfOJ8/fPmMwA==</latexit>

Ordered phase Paramagnet<latexit sha1_base64="dv4UGCdJ7D/u6FvfDZ/n4rJmtmw=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48V7Qe0oWy2m3TpZhN2J0Ip/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEph0HW/ncLa+sbmVnG7tLO7t39QPjxqmSTTjDdZIhPdCajhUijeRIGSd1LNaRxI3g5GtzO//cS1EYl6xHHK/ZhGSoSCUbTSQ9Rn/XLFrbpzkFXi5aQCORr98ldvkLAs5gqZpMZ0PTdFf0I1Cib5tNTLDE8pG9GIdy1VNObGn8xPnZIzqwxImGhbCslc/T0xobEx4ziwnTHFoVn2ZuJ/XjfD8NqfCJVmyBVbLAozSTAhs7/JQGjOUI4toUwLeythQ6opQ5tOyYbgLb+8SloXVe+yWruvVeo3eRxFOIFTOAcPrqAOd9CAJjCI4Ble4c2Rzovz7nwsWgtOPnMMf+B8/gBAgI3K</latexit>gc

<latexit sha1_base64="3on6l36GT/Vvs6DYNN0o9XKLv4U=">AAAB6nicbVBNSwMxEJ2tX7V+VT16CRbBU92Voh6LXsRTRfsB7VKyaXYbmmSXJCuUpT/BiwdFvPqLvPlvTNs9aOuDgcd7M8zMCxLOtHHdb6ewsrq2vlHcLG1t7+zulfcPWjpOFaFNEvNYdQKsKWeSNg0znHYSRbEIOG0Ho5up336iSrNYPppxQn2BI8lCRrCx0kN0dtcvV9yqOwNaJl5OKpCj0S9/9QYxSQWVhnCsdddzE+NnWBlGOJ2UeqmmCSYjHNGupRILqv1sduoEnVhlgMJY2ZIGzdTfExkWWo9FYDsFNkO96E3F/7xuasIrP2MySQ2VZL4oTDkyMZr+jQZMUWL42BJMFLO3IjLEChNj0ynZELzFl5dJ67zqXVRr97VK/TqPowhHcAyn4MEl1OEWGtAEAhE8wyu8Odx5cd6dj3lrwclnDuEPnM8f0Z2NgQ==</latexit>

g/J

Schmitt, Rams, Dziarmaga, Heyl, and Zurek, arXiv:2106.09046

<latexit sha1_base64="SXogsJorthezGfq6sYzyAiihk2Q=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4kJBoqW6EohuXFewDmlAmk0k7dDKJMxOxhoIbf8WNC0Xc+hPu/BunbRbaeuDC4Zx7ufceP2FUKtv+NubmFxaXlgsrxdW19Y1Nc2u7IeNUYFLHMYtFy0eSMMpJXVHFSCsRBEU+I02/fznym3dESBrzGzVIiBehLqchxUhpqWPuPpw7Ljxyb1MUuDx1UZKI+B7aVuWkY5Zsyx4DzhInJyWQo9Yxv9wgxmlEuMIMSdl27ER5GRKKYkaGRTeVJEG4j7qkrSlHEZFeNv5hCA+0EsAwFrq4gmP190SGIikHka87I6R6ctobif957VSFZ15GeZIqwvFkUZgyqGI4CgQGVBCs2EAThAXVt0LcQwJhpWMr6hCc6ZdnSePYcipW+bpcql7kcRTAHtgHh8ABp6AKrkAN1AEGj+AZvII348l4Md6Nj0nrnJHP7IA/MD5/AOiqlms=</latexit>

z = 1 , ⌫ ⇡ 0.63Critical exponents known:

Generally:

Energy gap between lowest and first excited state
<latexit sha1_base64="d21cStmZ5YZRgJ9jLGGVrkcW9g8=">AAACB3icbVDLSsNAFJ34rPUVdSnIYBHcWBIp6rL4AJcV7AOaGCbTSTp0MgkzE6Gm3bnxV9y4UMStv+DOv3HaZqGtBwYO59zLnXP8hFGpLOvbmJtfWFxaLqwUV9fWNzbNre2GjFOBSR3HLBYtH0nCKCd1RRUjrUQQFPmMNP3exchv3hMhacxvVT8hboRCTgOKkdKSZ+45l4QpBK+cRMSJiuEgPAo9PLjLHhyeDj2zZJWtMeAssXNSAjlqnvnldGKcRoQrzJCUbdtKlJshoShmZFh0UkkShHsoJG1NOYqIdLNxjiE80EoHBrHQjys4Vn9vZCiSsh/5ejJCqiunvZH4n9dOVXDmZpQnqSIcTw4FKYM676gU2KGCYMX6miAsqP4rxF0kEFa6uqIuwZ6OPEsax2X7pFy5qZSq53kdBbAL9sEhsMEpqIJrUAN1gMEjeAav4M14Ml6Md+NjMjpn5Ds74A+Mzx8D6Jlv</latexit>

�E / |g � gc|z⌫

Excited state search

1) Find ground state 

2) Find lowest energy state orthogonal to

<latexit sha1_base64="64hjbXnHDQ/SxDPNaYX4lhniZig=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gOaWDbbSbt0swm7G6XE/g8vHhTx6n/x5r9x2+agrQ8GHu/NMDMvSDhT2nG+rcLK6tr6RnGztLW9s7tX3j9oqTiVFJs05rHsBEQhZwKbmmmOnUQiiQKO7WB0PfXbDygVi8WdHifoR2QgWMgo0Ua6f/IaivUcTxIx4NgrV5yqM4O9TNycVCBHo1f+8voxTSMUmnKiVNd1Eu1nRGpGOU5KXqowIXREBtg1VJAIlZ/Nrp7YJ0bp22EsTQltz9TfExmJlBpHgemMiB6qRW8q/ud1Ux1e+hkTSapR0PmiMOW2ju1pBHafSaSajw0hVDJzq02HRBKqTVAlE4K7+PIyaZ1V3fNq7bZWqV/lcRThCI7hFFy4gDrcQAOaQEHCM7zCm/VovVjv1se8tWDlM4fwB9bnD2iaknc=</latexit>

| 0i
<latexit sha1_base64="64hjbXnHDQ/SxDPNaYX4lhniZig=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS1GPRi8cK9gOaWDbbSbt0swm7G6XE/g8vHhTx6n/x5r9x2+agrQ8GHu/NMDMvSDhT2nG+rcLK6tr6RnGztLW9s7tX3j9oqTiVFJs05rHsBEQhZwKbmmmOnUQiiQKO7WB0PfXbDygVi8WdHifoR2QgWMgo0Ua6f/IaivUcTxIx4NgrV5yqM4O9TNycVCBHo1f+8voxTSMUmnKiVNd1Eu1nRGpGOU5KXqowIXREBtg1VJAIlZ/Nrp7YJ0bp22EsTQltz9TfExmJlBpHgemMiB6qRW8q/ud1Ux1e+hkTSapR0PmiMOW2ju1pBHafSaSajw0hVDJzq02HRBKqTVAlE4K7+PIyaZ1V3fNq7bZWqV/lcRThCI7hFFy4gDrcQAOaQEHCM7zCm/VovVjv1se8tWDlM4fwB9bnD2iaknc=</latexit>

| 0i

Choo et al., Phys. Rev. Lett. (2018)

Markus Schmitt, University of Cologne
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Excitation energy density
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<latexit sha1_base64="jX+5SAP8JT0+i/FJPN1yYXRQ+MM="></latexit>

e =
1

L2
(hH(t)i � E0(t))

Perfect collapse in the vicinity of the critical point with known scaling dimensions and 
— despite rather small system sizes

<latexit sha1_base64="f3jOT3cMs4LdDDv6hhw6Hr+svxM=">AAAB/HicbVBNS8NAEN34WetXtEcvwSLUS0mkqMeiF48V7Ae0IWy2m3bpZhN2J2IM8a948aCIV3+IN/+N2zYHbX0w8Hhvhpl5fsyZAtv+NlZW19Y3Nktb5e2d3b198+Cwo6JEEtomEY9kz8eKciZoGxhw2oslxaHPadefXE/97j2VikXiDtKYuiEeCRYwgkFLnlmpPQ5EcuplA6APkAUM8twzq3bdnsFaJk5BqqhAyzO/BsOIJCEVQDhWqu/YMbgZlsAIp3l5kCgaYzLBI9rXVOCQKjebHZ9bJ1oZWkEkdQmwZurviQyHSqWhrztDDGO16E3F/7x+AsGlmzERJ0AFmS8KEm5BZE2TsIZMUgI81QQTyfStFhljiQnovMo6BGfx5WXSOas75/XGbaPavCriKKEjdIxqyEEXqIluUAu1EUEpekav6M14Ml6Md+Nj3rpiFDMV9AfG5w9AzpUv</latexit>

(z⌫)fit

Schmitt, Rams, Dziarmaga, Heyl, and Zurek, arXiv:2106.09046
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<latexit sha1_base64="Jufs9oDrT7dMW7iLu5yyL7BrjSs=">AAACFHicbVC7SgNBFJ31GeNrNaXNYBBiE3YloHZBG8sI5gHZEGYnd5Mhsw9m7gbCkt+wtdV/sBNbe3/Br3DyKEzigQuHc+6L4ydSaHScb2tjc2t7Zze3l98/ODw6tk9OGzpOFYc6j2WsWj7TIEUEdRQooZUoYKEvoekP76d+cwRKizh6wnECnZD1IxEIztBIXbvgJVp0PRwAspI3Ak71ZdcuOmVnBrpO3AUpkgVqXfvH68U8DSFCLpnWbddJsJMxhYJLmOS9VEPC+JD1oW1oxELQnWz2/IReGKVHg1iZipDO1L8TGQu1Hoe+6QwZDvSqNxX/89opBjedTERJihDx+aEglRRjOk2C9oQCjnJsCONKmF8pHzDFOJq8lq5Mdysd6AmleROOuxrFOmlcld1K+faxUqzeLWLKkTNyTkrEJdekSh5IjdQJJ2PyQl7Jm/VsvVsf1ue8dcNazBTIEqyvX4GJnhs=</latexit>

Markus Schmitt, University of Cologne
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Correlation function
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Numerical simulation with NQS and Tensor Networks
Schmitt, Rams, Dziarmaga, Heyl, and Zurek, arXiv:2106.09046

<latexit sha1_base64="Gf1XwpmdzCrP9c1Nlpx5aifOWmo="></latexit>

Czz(R) = h |�z
m,n�

z
m+R,n| icorrelation function

Confirmation of non-equilibrium scaling hypothesis for a 2D quantum lattice model

Ebadi et al., Nature (2021)

<latexit sha1_base64="5PuPHx51x2+9sz4r1D7fTWEAihs="></latexit> ⇠/
⇠̂

<latexit sha1_base64="2Xulv4EXYDPGBm77hb+4qoceNT8="></latexit>

t/t̂

Quantum simulation with Rydberg atom array

co
rre

la
tio

n 
le

ng
th

<latexit sha1_base64="uEQRIXEkqMhD6Yxp5hlABsaf2S0="></latexit>

h(t)

rescaled

Scaling hypothesis:
<latexit sha1_base64="uGuOd3TY0uC5rKIU2ogIUAGu4R8="></latexit>

OL(t, R) = ⇠̂
��OFO(t/t̂, R/⇠̂, ⇠̂/L)

Markus Schmitt, University of Cologne
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Outlook

Scholl, …, Browaeys, Nature (2021)

<latexit sha1_base64="GoxKbWO4SdKH+93MuNYpCk11ip0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8eK9gPaUDbbTbt2swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWjm6nfeuLaiFg94DjhfkQHSoSCUbTSvek99soVt+rOQJaJl5MK5Kj3yl/dfszSiCtkkhrT8dwE/YxqFEzySambGp5QNqID3rFU0YgbP5udOiEnVumTMNa2FJKZ+nsio5Ex4yiwnRHFoVn0puJ/XifF8MrPhEpS5IrNF4WpJBiT6d+kLzRnKMeWUKaFvZWwIdWUoU2nZEPwFl9eJs2zqndRPb87r9Su8ziKcATHcAoeXEINbqEODWAwgGd4hTdHOi/Ou/Mxby04+cwh/IHz+QNdZI3d</latexit>sj

<latexit sha1_base64="5aHeFGNAk4RVae/5+rOldb6EssQ=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU9kVUY9FLx4r2A9ol5JNs23abBKSrFCW/gcvHhTx6v/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx41jUw1oQ0iudTtCBvKmaANyyynbaUpTiJOW9H4bua3nqg2TIpHO1E0TPBAsJgRbJ3U7CrDeqNeueJX/TnQKglyUoEc9V75q9uXJE2osIRjYzqBr2yYYW0Z4XRa6qaGKkzGeEA7jgqcUBNm82un6MwpfRRL7UpYNFd/T2Q4MWaSRK4zwXZolr2Z+J/XSW18E2ZMqNRSQRaL4pQjK9HsddRnmhLLJ45gopm7FZEh1phYF1DJhRAsv7xKmhfV4Kp6+XBZqd3mcRThBE7hHAK4hhrcQx0aQGAEz/AKb570Xrx372PRWvDymWP4A+/zB6VljzA=</latexit>

 j

<latexit sha1_base64="rTY8A/41fKd2STNcY2eiXTDuu2Y=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF48t2FpoQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMSqE1CNgktsGW4EdhKFNAoEPgTj25n/8IRK81jem0mCfkSHkoecUWOl5qhfrrhVdw6ySrycVCBHo1/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ+6LqXVZrzVqlfpPHUYQTOIVz8OAK6nAHDWgBA4RneIU359F5cd6dj0VrwclnjuEPnM8f0OeM9Q==</latexit>

h
<latexit sha1_base64="c7Mg25zOfwpXNx1sg/k+XBjVhtM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUaPfLFbfqzkFWiZeTCuSo98tfvUHM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVUGJIyVLWnIXP09kdFI60kU2M6ImpFe9mbif143NeGNn3GZpAYlWywKU0FMTGZfkwFXyIyYWEKZ4vZWwkZUUWZsNiUbgrf88ippXVS9q+pl47JSu83jKMIJnMI5eHANNbiHOjSBAcIzvMKb8+i8OO/Ox6K14OQzx/AHzucPtyOM5A==</latexit>
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Confirmation of dynamical universality 
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