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Solution of the KPZ equation via replicas

Z(x, t) = e

h(x,t)
<latexit sha1_base64="ik5X/LpOacqYRwqC5RovHVtl4cg=">AAAB/HicbZDLSsNAFIZP6q3WW7zs3AwWoYKURAR1IRTduKxgbLGNZTKdtEMnF2YmYg3FV3HjQsWtD+LOt3GaZqHVHwY+/nMO58zvxZxJZVlfRmFmdm5+obhYWlpeWV0z1zeuZZQIQh0S8Ug0PSwpZyF1FFOcNmNBceBx2vAG5+N6444KyaLwSg1j6ga4FzKfEay01TG3bir3+2oPnSJ6m/YzHqGOWbaqVib0F+wcypCr3jE/292IJAENFeFYypZtxcpNsVCMcDoqtRNJY0wGuEdbGkMcUOmm2fUjtKudLvIjoV+oUOb+nEhxIOUw8HRngFVfTtfG5n+1VqL8YzdlYZwoGpLJIj/hSEVoHAXqMkGJ4kMNmAimb0WkjwUmSgdW0iHY01/+C85B9aRqXR6Wa2d5GkXYhh2ogA1HUIMLqIMDBB7gCV7g1Xg0no03433SWjDymU34JePjGwDskzI=</latexit><latexit sha1_base64="ik5X/LpOacqYRwqC5RovHVtl4cg=">AAAB/HicbZDLSsNAFIZP6q3WW7zs3AwWoYKURAR1IRTduKxgbLGNZTKdtEMnF2YmYg3FV3HjQsWtD+LOt3GaZqHVHwY+/nMO58zvxZxJZVlfRmFmdm5+obhYWlpeWV0z1zeuZZQIQh0S8Ug0PSwpZyF1FFOcNmNBceBx2vAG5+N6444KyaLwSg1j6ga4FzKfEay01TG3bir3+2oPnSJ6m/YzHqGOWbaqVib0F+wcypCr3jE/292IJAENFeFYypZtxcpNsVCMcDoqtRNJY0wGuEdbGkMcUOmm2fUjtKudLvIjoV+oUOb+nEhxIOUw8HRngFVfTtfG5n+1VqL8YzdlYZwoGpLJIj/hSEVoHAXqMkGJ4kMNmAimb0WkjwUmSgdW0iHY01/+C85B9aRqXR6Wa2d5GkXYhh2ogA1HUIMLqIMDBB7gCV7g1Xg0no03433SWjDymU34JePjGwDskzI=</latexit><latexit sha1_base64="ik5X/LpOacqYRwqC5RovHVtl4cg=">AAAB/HicbZDLSsNAFIZP6q3WW7zs3AwWoYKURAR1IRTduKxgbLGNZTKdtEMnF2YmYg3FV3HjQsWtD+LOt3GaZqHVHwY+/nMO58zvxZxJZVlfRmFmdm5+obhYWlpeWV0z1zeuZZQIQh0S8Ug0PSwpZyF1FFOcNmNBceBx2vAG5+N6444KyaLwSg1j6ga4FzKfEay01TG3bir3+2oPnSJ6m/YzHqGOWbaqVib0F+wcypCr3jE/292IJAENFeFYypZtxcpNsVCMcDoqtRNJY0wGuEdbGkMcUOmm2fUjtKudLvIjoV+oUOb+nEhxIOUw8HRngFVfTtfG5n+1VqL8YzdlYZwoGpLJIj/hSEVoHAXqMkGJ4kMNmAimb0WkjwUmSgdW0iHY01/+C85B9aRqXR6Wa2d5GkXYhh2ogA1HUIMLqIMDBB7gCV7g1Xg0no03433SWjDymU34JePjGwDskzI=</latexit>

@

t

Z(x, t) = ⌫@

2
x

Z(x, t) +D⌘(x, t)Z(x, t)
<latexit sha1_base64="Vpk2DwCA01rCJboe81kpNeW+FBM=">AAACKXicbVDLTgIxFO34RHyhLt00EhOMhswQE3Vhgo+FS0xEiAySTinQ0OlM2jsGQvgeN/6KGxa+tv6IBUaj4EmanHvOvbm9xwsF12Db79bM7Nz8wmJiKbm8srq2ntrYvNVBpCgr0kAEquwRzQSXrAgcBCuHihHfE6zktS+GfumBKc0DeQPdkFV90pS8wSkBI9VSZ25IFHAiaoDvMp0D2MOn2JUR/tE797lvZx9fYpcBGVexWEul7aw9Ap4mTkzSKEahlhq49YBGPpNABdG64tghVHvDdVSwftKNNAsJbZMmqxgqic90tTc6tY93jVLHjUCZJwGP1N8TPeJr3fU90+kTaOlJbyj+51UiaBxXe1yGETBJx4sakcAQ4GFuuM4VoyC6hhCquPkrpi2iCAWTbtKE4EyePE2KuexJ1r4+TOfP4zQSaBvtoAxy0BHKoytUQEVE0SN6Ri/o1XqyBtab9TFunbHimS30B9bnF7VJo0c=</latexit><latexit sha1_base64="Vpk2DwCA01rCJboe81kpNeW+FBM=">AAACKXicbVDLTgIxFO34RHyhLt00EhOMhswQE3Vhgo+FS0xEiAySTinQ0OlM2jsGQvgeN/6KGxa+tv6IBUaj4EmanHvOvbm9xwsF12Db79bM7Nz8wmJiKbm8srq2ntrYvNVBpCgr0kAEquwRzQSXrAgcBCuHihHfE6zktS+GfumBKc0DeQPdkFV90pS8wSkBI9VSZ25IFHAiaoDvMp0D2MOn2JUR/tE797lvZx9fYpcBGVexWEul7aw9Ap4mTkzSKEahlhq49YBGPpNABdG64tghVHvDdVSwftKNNAsJbZMmqxgqic90tTc6tY93jVLHjUCZJwGP1N8TPeJr3fU90+kTaOlJbyj+51UiaBxXe1yGETBJx4sakcAQ4GFuuM4VoyC6hhCquPkrpi2iCAWTbtKE4EyePE2KuexJ1r4+TOfP4zQSaBvtoAxy0BHKoytUQEVE0SN6Ri/o1XqyBtab9TFunbHimS30B9bnF7VJo0c=</latexit><latexit sha1_base64="Vpk2DwCA01rCJboe81kpNeW+FBM=">AAACKXicbVDLTgIxFO34RHyhLt00EhOMhswQE3Vhgo+FS0xEiAySTinQ0OlM2jsGQvgeN/6KGxa+tv6IBUaj4EmanHvOvbm9xwsF12Db79bM7Nz8wmJiKbm8srq2ntrYvNVBpCgr0kAEquwRzQSXrAgcBCuHihHfE6zktS+GfumBKc0DeQPdkFV90pS8wSkBI9VSZ25IFHAiaoDvMp0D2MOn2JUR/tE797lvZx9fYpcBGVexWEul7aw9Ap4mTkzSKEahlhq49YBGPpNABdG64tghVHvDdVSwftKNNAsJbZMmqxgqic90tTc6tY93jVLHjUCZJwGP1N8TPeJr3fU90+kTaOlJbyj+51UiaBxXe1yGETBJx4sakcAQ4GFuuM4VoyC6hhCquPkrpi2iCAWTbtKE4EyePE2KuexJ1r4+TOfP4zQSaBvtoAxy0BHKoytUQEVE0SN6Ri/o1XqyBtab9TFunbHimS30B9bnF7VJo0c=</latexit>

x

<latexit sha1_base64="wrYRrS9nqr2/jTKdHNfdRLtLB0k=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG9FLx5bMLbQhrLZTtq1m03Y3Ygl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH9wr+NUMfRYLGLVDqhGwSV6hhuB7UQhjQKBrWB0M/Vbj6g0j+WdGSfoR3QgecgZNVZqPvXKFbfqzkCWSS0nFcjR6JW/uv2YpRFKwwTVulNzE+NnVBnOBE5K3VRjQtmIDrBjqaQRaj+bHTohJ1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1ISXfsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2ZRsCLXFl5eJd1a9qrrN80r9Ok+jCEdwDKdQgwuowy00wAMGCM/wCm/Og/PivDsf89aCk88cwh84nz9UTYzP</latexit><latexit sha1_base64="wrYRrS9nqr2/jTKdHNfdRLtLB0k=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG9FLx5bMLbQhrLZTtq1m03Y3Ygl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH9wr+NUMfRYLGLVDqhGwSV6hhuB7UQhjQKBrWB0M/Vbj6g0j+WdGSfoR3QgecgZNVZqPvXKFbfqzkCWSS0nFcjR6JW/uv2YpRFKwwTVulNzE+NnVBnOBE5K3VRjQtmIDrBjqaQRaj+bHTohJ1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1ISXfsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2ZRsCLXFl5eJd1a9qrrN80r9Ok+jCEdwDKdQgwuowy00wAMGCM/wCm/Og/PivDsf89aCk88cwh84nz9UTYzP</latexit><latexit sha1_base64="wrYRrS9nqr2/jTKdHNfdRLtLB0k=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG9FLx5bMLbQhrLZTtq1m03Y3Ygl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH9wr+NUMfRYLGLVDqhGwSV6hhuB7UQhjQKBrWB0M/Vbj6g0j+WdGSfoR3QgecgZNVZqPvXKFbfqzkCWSS0nFcjR6JW/uv2YpRFKwwTVulNzE+NnVBnOBE5K3VRjQtmIDrBjqaQRaj+bHTohJ1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1ISXfsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2ZRsCLXFl5eJd1a9qrrN80r9Ok+jCEdwDKdQgwuowy00wAMGCM/wCm/Og/PivDsf89aCk88cwh84nz9UTYzP</latexit>

t
<latexit sha1_base64="7uX8qoGudhkVfhNRdeWycNOvdjg=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbTbt2swm7E6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTJJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+Hoduq3nrg2IlH3OE55ENOBEpFgFK3UxF6l6tbcGcgy8QpShQKNXuWr209YFnOFTFJjOp6bYpBTjYJJPil3M8NTykZ0wDuWKhpzE+SzQyfk1Cp9EiXalkIyU39P5DQ2ZhyHtjOmODSL3lT8z+tkGF0FuVBphlyx+aIokwQTMv2a9IXmDOXYEsq0sLcSNqSaMrTZlG0I3uLLy8Q/r13X3OZFtX5TpFGCYziBM/DgEupwBw3wgQGHZ3iFN+fReXHenY9564pTzBzBHzifP05BjMs=</latexit><latexit sha1_base64="7uX8qoGudhkVfhNRdeWycNOvdjg=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbTbt2swm7E6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTJJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+Hoduq3nrg2IlH3OE55ENOBEpFgFK3UxF6l6tbcGcgy8QpShQKNXuWr209YFnOFTFJjOp6bYpBTjYJJPil3M8NTykZ0wDuWKhpzE+SzQyfk1Cp9EiXalkIyU39P5DQ2ZhyHtjOmODSL3lT8z+tkGF0FuVBphlyx+aIokwQTMv2a9IXmDOXYEsq0sLcSNqSaMrTZlG0I3uLLy8Q/r13X3OZFtX5TpFGCYziBM/DgEupwBw3wgQGHZ3iFN+fReXHenY9564pTzBzBHzifP05BjMs=</latexit><latexit sha1_base64="7uX8qoGudhkVfhNRdeWycNOvdjg=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbTbt2swm7E6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTJJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+Hoduq3nrg2IlH3OE55ENOBEpFgFK3UxF6l6tbcGcgy8QpShQKNXuWr209YFnOFTFJjOp6bYpBTjYJJPil3M8NTykZ0wDuWKhpzE+SzQyfk1Cp9EiXalkIyU39P5DQ2ZhyHtjOmODSL3lT8z+tkGF0FuVBphlyx+aIokwQTMv2a9IXmDOXYEsq0sLcSNqSaMrTZlG0I3uLLy8Q/r13X3OZFtX5TpFGCYziBM/DgEupwBw3wgQGHZ3iFN+fReXHenY9564pTzBzBHzifP05BjMs=</latexit>

@

t

h(x, t) = ⌫@

2
x

h(x, t) +
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x
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p
D ⇠(x, t)

<latexit sha1_base64="rwOTuSLSHK8wG8JyOQa8cxs5f5U="></latexit><latexit sha1_base64="rwOTuSLSHK8wG8JyOQa8cxs5f5U="></latexit><latexit sha1_base64="rwOTuSLSHK8wG8JyOQa8cxs5f5U="></latexit>



Solution of the KPZ equation via replicas

henh(x,t)i = hZn(x, t)i
<latexit sha1_base64="oSW3EubrJsb36xeZ/bPYurWiQJk=">AAACIXicbZBdSwJBFIZn7cvsa6vLboYkMAhZIygvAqmbLg0yJVdldjzq4OzsMjMbyeJv6aa/0k0XFd5Ff6ZRtyjtwMDL+5zDmfN6IWdKO86HlVpYXFpeSa9m1tY3Nrfs7Z1bFUSSQoUGPJA1jyjgTEBFM82hFkogvseh6vUvx7x6D1KxQNzoQQgNn3QF6zBKtLFadtHlRHQ5YGjGAvdw7uFIHw6xK6fuOf7md00xYT+oZWedvDMpPC8KiciipMote+S2Axr5IDTlRKl6wQl1IyZSM8phmHEjBSGhfdKFupGC+KAa8eTEIT4wTht3Amme0Hji/p6Iia/UwPdMp090T82ysfkfq0e6c9aImQgjDYJOF3UijnWAx3nhNpNANR8YQahk5q+Y9ogkVJtUMyaEwuzJ86JynC/mneuTbOkiSSON9tA+yqECOkUldIXKqIIoekTP6BW9WU/Wi/VujaatKSuZ2UV/yvr8AloJoeY=</latexit><latexit sha1_base64="oSW3EubrJsb36xeZ/bPYurWiQJk=">AAACIXicbZBdSwJBFIZn7cvsa6vLboYkMAhZIygvAqmbLg0yJVdldjzq4OzsMjMbyeJv6aa/0k0XFd5Ff6ZRtyjtwMDL+5zDmfN6IWdKO86HlVpYXFpeSa9m1tY3Nrfs7Z1bFUSSQoUGPJA1jyjgTEBFM82hFkogvseh6vUvx7x6D1KxQNzoQQgNn3QF6zBKtLFadtHlRHQ5YGjGAvdw7uFIHw6xK6fuOf7md00xYT+oZWedvDMpPC8KiciipMote+S2Axr5IDTlRKl6wQl1IyZSM8phmHEjBSGhfdKFupGC+KAa8eTEIT4wTht3Amme0Hji/p6Iia/UwPdMp090T82ysfkfq0e6c9aImQgjDYJOF3UijnWAx3nhNpNANR8YQahk5q+Y9ogkVJtUMyaEwuzJ86JynC/mneuTbOkiSSON9tA+yqECOkUldIXKqIIoekTP6BW9WU/Wi/VujaatKSuZ2UV/yvr8AloJoeY=</latexit><latexit sha1_base64="oSW3EubrJsb36xeZ/bPYurWiQJk=">AAACIXicbZBdSwJBFIZn7cvsa6vLboYkMAhZIygvAqmbLg0yJVdldjzq4OzsMjMbyeJv6aa/0k0XFd5Ff6ZRtyjtwMDL+5zDmfN6IWdKO86HlVpYXFpeSa9m1tY3Nrfs7Z1bFUSSQoUGPJA1jyjgTEBFM82hFkogvseh6vUvx7x6D1KxQNzoQQgNn3QF6zBKtLFadtHlRHQ5YGjGAvdw7uFIHw6xK6fuOf7md00xYT+oZWedvDMpPC8KiciipMote+S2Axr5IDTlRKl6wQl1IyZSM8phmHEjBSGhfdKFupGC+KAa8eTEIT4wTht3Amme0Hji/p6Iia/UwPdMp090T82ysfkfq0e6c9aImQgjDYJOF3UijnWAx3nhNpNANR8YQahk5q+Y9ogkVJtUMyaEwuzJ86JynC/mneuTbOkiSSON9tA+yqECOkUldIXKqIIoekTP6BW9WU/Wi/VujaatKSuZ2UV/yvr8AloJoeY=</latexit>

= h~x0|e�tH |~x, ti
<latexit sha1_base64="pI/QvQufUAccit+qWpDzNFRtaUE=">AAACH3icbVDLSgNBEJz1GeMr6tFLYxA8aNiIoB6EoBePCkaFbAyzk04cnJ1dZnrFsOZTvPgrXjyoiDf/xkmyB18FA0VVNT1dYaKkJd//9MbGJyanpgszxdm5+YXF0tLyuY1TI7AuYhWby5BbVFJjnSQpvEwM8ihUeBHeHA38i1s0Vsb6jHoJNiPe1bIjBScntUq7AAcQKK67CiG4RZHd9Vs+3ANeZVtAcNx3PNdhkyAwo2irVPYr/hDwl1RzUmY5Tlqlj6AdizRCTUJxaxtVP6Fmxg1JobBfDFKLCRc3vIsNRzWP0Daz4YF9WHdKGzqxcU8TDNXvExmPrO1FoUtGnK7tb28g/uc1UursNTOpk5RQi9GiTqqAYhi0BW1pUJDqOcKFke6vIK654YJcp0VXQvX3yX9JfbuyX/FPd8q1w7yNAltla2yDVdkuq7FjdsLqTLAH9sRe2Kv36D17b977KDrm5TMr7Ae8zy+cpaEE</latexit><latexit sha1_base64="pI/QvQufUAccit+qWpDzNFRtaUE=">AAACH3icbVDLSgNBEJz1GeMr6tFLYxA8aNiIoB6EoBePCkaFbAyzk04cnJ1dZnrFsOZTvPgrXjyoiDf/xkmyB18FA0VVNT1dYaKkJd//9MbGJyanpgszxdm5+YXF0tLyuY1TI7AuYhWby5BbVFJjnSQpvEwM8ihUeBHeHA38i1s0Vsb6jHoJNiPe1bIjBScntUq7AAcQKK67CiG4RZHd9Vs+3ANeZVtAcNx3PNdhkyAwo2irVPYr/hDwl1RzUmY5Tlqlj6AdizRCTUJxaxtVP6Fmxg1JobBfDFKLCRc3vIsNRzWP0Daz4YF9WHdKGzqxcU8TDNXvExmPrO1FoUtGnK7tb28g/uc1UursNTOpk5RQi9GiTqqAYhi0BW1pUJDqOcKFke6vIK654YJcp0VXQvX3yX9JfbuyX/FPd8q1w7yNAltla2yDVdkuq7FjdsLqTLAH9sRe2Kv36D17b977KDrm5TMr7Ae8zy+cpaEE</latexit><latexit sha1_base64="pI/QvQufUAccit+qWpDzNFRtaUE=">AAACH3icbVDLSgNBEJz1GeMr6tFLYxA8aNiIoB6EoBePCkaFbAyzk04cnJ1dZnrFsOZTvPgrXjyoiDf/xkmyB18FA0VVNT1dYaKkJd//9MbGJyanpgszxdm5+YXF0tLyuY1TI7AuYhWby5BbVFJjnSQpvEwM8ihUeBHeHA38i1s0Vsb6jHoJNiPe1bIjBScntUq7AAcQKK67CiG4RZHd9Vs+3ANeZVtAcNx3PNdhkyAwo2irVPYr/hDwl1RzUmY5Tlqlj6AdizRCTUJxaxtVP6Fmxg1JobBfDFKLCRc3vIsNRzWP0Daz4YF9WHdKGzqxcU8TDNXvExmPrO1FoUtGnK7tb28g/uc1UursNTOpk5RQi9GiTqqAYhi0BW1pUJDqOcKFke6vIK654YJcp0VXQvX3yX9JfbuyX/FPd8q1w7yNAltla2yDVdkuq7FjdsLqTLAH9sRe2Kv36D17b977KDrm5TMr7Ae8zy+cpaEE</latexit>

x

<latexit sha1_base64="wrYRrS9nqr2/jTKdHNfdRLtLB0k=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG9FLx5bMLbQhrLZTtq1m03Y3Ygl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH9wr+NUMfRYLGLVDqhGwSV6hhuB7UQhjQKBrWB0M/Vbj6g0j+WdGSfoR3QgecgZNVZqPvXKFbfqzkCWSS0nFcjR6JW/uv2YpRFKwwTVulNzE+NnVBnOBE5K3VRjQtmIDrBjqaQRaj+bHTohJ1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1ISXfsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2ZRsCLXFl5eJd1a9qrrN80r9Ok+jCEdwDKdQgwuowy00wAMGCM/wCm/Og/PivDsf89aCk88cwh84nz9UTYzP</latexit><latexit sha1_base64="wrYRrS9nqr2/jTKdHNfdRLtLB0k=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG9FLx5bMLbQhrLZTtq1m03Y3Ygl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH9wr+NUMfRYLGLVDqhGwSV6hhuB7UQhjQKBrWB0M/Vbj6g0j+WdGSfoR3QgecgZNVZqPvXKFbfqzkCWSS0nFcjR6JW/uv2YpRFKwwTVulNzE+NnVBnOBE5K3VRjQtmIDrBjqaQRaj+bHTohJ1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1ISXfsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2ZRsCLXFl5eJd1a9qrrN80r9Ok+jCEdwDKdQgwuowy00wAMGCM/wCm/Og/PivDsf89aCk88cwh84nz9UTYzP</latexit><latexit sha1_base64="wrYRrS9nqr2/jTKdHNfdRLtLB0k=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG9FLx5bMLbQhrLZTtq1m03Y3Ygl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH9wr+NUMfRYLGLVDqhGwSV6hhuB7UQhjQKBrWB0M/Vbj6g0j+WdGSfoR3QgecgZNVZqPvXKFbfqzkCWSS0nFcjR6JW/uv2YpRFKwwTVulNzE+NnVBnOBE5K3VRjQtmIDrBjqaQRaj+bHTohJ1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1ISXfsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2ZRsCLXFl5eJd1a9qrrN80r9Ok+jCEdwDKdQgwuowy00wAMGCM/wCm/Og/PivDsf89aCk88cwh84nz9UTYzP</latexit>

t
<latexit sha1_base64="7uX8qoGudhkVfhNRdeWycNOvdjg=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbTbt2swm7E6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTJJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+Hoduq3nrg2IlH3OE55ENOBEpFgFK3UxF6l6tbcGcgy8QpShQKNXuWr209YFnOFTFJjOp6bYpBTjYJJPil3M8NTykZ0wDuWKhpzE+SzQyfk1Cp9EiXalkIyU39P5DQ2ZhyHtjOmODSL3lT8z+tkGF0FuVBphlyx+aIokwQTMv2a9IXmDOXYEsq0sLcSNqSaMrTZlG0I3uLLy8Q/r13X3OZFtX5TpFGCYziBM/DgEupwBw3wgQGHZ3iFN+fReXHenY9564pTzBzBHzifP05BjMs=</latexit><latexit sha1_base64="7uX8qoGudhkVfhNRdeWycNOvdjg=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbTbt2swm7E6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTJJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+Hoduq3nrg2IlH3OE55ENOBEpFgFK3UxF6l6tbcGcgy8QpShQKNXuWr209YFnOFTFJjOp6bYpBTjYJJPil3M8NTykZ0wDuWKhpzE+SzQyfk1Cp9EiXalkIyU39P5DQ2ZhyHtjOmODSL3lT8z+tkGF0FuVBphlyx+aIokwQTMv2a9IXmDOXYEsq0sLcSNqSaMrTZlG0I3uLLy8Q/r13X3OZFtX5TpFGCYziBM/DgEupwBw3wgQGHZ3iFN+fReXHenY9564pTzBzBHzifP05BjMs=</latexit><latexit sha1_base64="7uX8qoGudhkVfhNRdeWycNOvdjg=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbTbt2swm7E6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTJJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+Hoduq3nrg2IlH3OE55ENOBEpFgFK3UxF6l6tbcGcgy8QpShQKNXuWr209YFnOFTFJjOp6bYpBTjYJJPil3M8NTykZ0wDuWKhpzE+SzQyfk1Cp9EiXalkIyU39P5DQ2ZhyHtjOmODSL3lT8z+tkGF0FuVBphlyx+aIokwQTMv2a9IXmDOXYEsq0sLcSNqSaMrTZlG0I3uLLy8Q/r13X3OZFtX5TpFGCYziBM/DgEupwBw3wgQGHZ3iFN+fReXHenY9564pTzBzBHzifP05BjMs=</latexit>
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)
<latexit sha1_base64="4MmoU3mUZ1DwF9vNdapuZ9189oE="></latexit><latexit sha1_base64="4MmoU3mUZ1DwF9vNdapuZ9189oE="></latexit><latexit sha1_base64="4MmoU3mUZ1DwF9vNdapuZ9189oE="></latexit>

@

t

Z(x, t) = ⌫@

2
x

Z(x, t) +D⌘(x, t)Z(x, t)
<latexit sha1_base64="Vpk2DwCA01rCJboe81kpNeW+FBM=">AAACKXicbVDLTgIxFO34RHyhLt00EhOMhswQE3Vhgo+FS0xEiAySTinQ0OlM2jsGQvgeN/6KGxa+tv6IBUaj4EmanHvOvbm9xwsF12Db79bM7Nz8wmJiKbm8srq2ntrYvNVBpCgr0kAEquwRzQSXrAgcBCuHihHfE6zktS+GfumBKc0DeQPdkFV90pS8wSkBI9VSZ25IFHAiaoDvMp0D2MOn2JUR/tE797lvZx9fYpcBGVexWEul7aw9Ap4mTkzSKEahlhq49YBGPpNABdG64tghVHvDdVSwftKNNAsJbZMmqxgqic90tTc6tY93jVLHjUCZJwGP1N8TPeJr3fU90+kTaOlJbyj+51UiaBxXe1yGETBJx4sakcAQ4GFuuM4VoyC6hhCquPkrpi2iCAWTbtKE4EyePE2KuexJ1r4+TOfP4zQSaBvtoAxy0BHKoytUQEVE0SN6Ri/o1XqyBtab9TFunbHimS30B9bnF7VJo0c=</latexit><latexit sha1_base64="Vpk2DwCA01rCJboe81kpNeW+FBM=">AAACKXicbVDLTgIxFO34RHyhLt00EhOMhswQE3Vhgo+FS0xEiAySTinQ0OlM2jsGQvgeN/6KGxa+tv6IBUaj4EmanHvOvbm9xwsF12Db79bM7Nz8wmJiKbm8srq2ntrYvNVBpCgr0kAEquwRzQSXrAgcBCuHihHfE6zktS+GfumBKc0DeQPdkFV90pS8wSkBI9VSZ25IFHAiaoDvMp0D2MOn2JUR/tE797lvZx9fYpcBGVexWEul7aw9Ap4mTkzSKEahlhq49YBGPpNABdG64tghVHvDdVSwftKNNAsJbZMmqxgqic90tTc6tY93jVLHjUCZJwGP1N8TPeJr3fU90+kTaOlJbyj+51UiaBxXe1yGETBJx4sakcAQ4GFuuM4VoyC6hhCquPkrpi2iCAWTbtKE4EyePE2KuexJ1r4+TOfP4zQSaBvtoAxy0BHKoytUQEVE0SN6Ri/o1XqyBtab9TFunbHimS30B9bnF7VJo0c=</latexit><latexit sha1_base64="Vpk2DwCA01rCJboe81kpNeW+FBM=">AAACKXicbVDLTgIxFO34RHyhLt00EhOMhswQE3Vhgo+FS0xEiAySTinQ0OlM2jsGQvgeN/6KGxa+tv6IBUaj4EmanHvOvbm9xwsF12Db79bM7Nz8wmJiKbm8srq2ntrYvNVBpCgr0kAEquwRzQSXrAgcBCuHihHfE6zktS+GfumBKc0DeQPdkFV90pS8wSkBI9VSZ25IFHAiaoDvMp0D2MOn2JUR/tE797lvZx9fYpcBGVexWEul7aw9Ap4mTkzSKEahlhq49YBGPpNABdG64tghVHvDdVSwftKNNAsJbZMmqxgqic90tTc6tY93jVLHjUCZJwGP1N8TPeJr3fU90+kTaOlJbyj+51UiaBxXe1yGETBJx4sakcAQ4GFuuM4VoyC6hhCquPkrpi2iCAWTbtKE4EyePE2KuexJ1r4+TOfP4zQSaBvtoAxy0BHKoytUQEVE0SN6Ri/o1XqyBtab9TFunbHimS30B9bnF7VJo0c=</latexit>



The attractive Lieb-Liniger model
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)
<latexit sha1_base64="4MmoU3mUZ1DwF9vNdapuZ9189oE="></latexit><latexit sha1_base64="4MmoU3mUZ1DwF9vNdapuZ9189oE="></latexit><latexit sha1_base64="4MmoU3mUZ1DwF9vNdapuZ9189oE="></latexit>

E(k, s) = sk2 � c̄

12
(s3 � s)

<latexit sha1_base64="T+RqhTxrscNFwtdmdDJM6EahqhY=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0VoxZakCupCKIrgsoKxhaYtk+mkHTJ5MDMRSsg/uPFX3LhQcevKnX/jtM1CWw9cOJxzL/fe40SMCmkY31puYXFpeSW/Wlhb39jc0rd37kUYc0wsHLKQtxwkCKMBsSSVjLQiTpDvMNJ0vKux33wgXNAwuJOjiHR8NAioSzGSSurph9cl70iU4QUUXrcGK9B2OcKJ7SCe4DRNzFpaEt1jWBHlnl40qsYEcJ6YGSmCDI2e/mX3Qxz7JJCYISHaphHJToK4pJiRtGDHgkQIe2hA2ooGyCeik0x+SuGBUvrQDbmqQMKJ+nsiQb4QI99RnT6SQzHrjcX/vHYs3bNOQoMoliTA00VuzKAM4Tgg2KecYMlGiiDMqboV4iFSoUgVY0GFYM6+PE+sWvW8atyeFOuXWRp5sAf2QQmY4BTUwQ1oAAtg8AiewSt40560F+1d+5i25rRsZhf8gfb5Ax3zm2Y=</latexit><latexit sha1_base64="T+RqhTxrscNFwtdmdDJM6EahqhY=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0VoxZakCupCKIrgsoKxhaYtk+mkHTJ5MDMRSsg/uPFX3LhQcevKnX/jtM1CWw9cOJxzL/fe40SMCmkY31puYXFpeSW/Wlhb39jc0rd37kUYc0wsHLKQtxwkCKMBsSSVjLQiTpDvMNJ0vKux33wgXNAwuJOjiHR8NAioSzGSSurph9cl70iU4QUUXrcGK9B2OcKJ7SCe4DRNzFpaEt1jWBHlnl40qsYEcJ6YGSmCDI2e/mX3Qxz7JJCYISHaphHJToK4pJiRtGDHgkQIe2hA2ooGyCeik0x+SuGBUvrQDbmqQMKJ+nsiQb4QI99RnT6SQzHrjcX/vHYs3bNOQoMoliTA00VuzKAM4Tgg2KecYMlGiiDMqboV4iFSoUgVY0GFYM6+PE+sWvW8atyeFOuXWRp5sAf2QQmY4BTUwQ1oAAtg8AiewSt40560F+1d+5i25rRsZhf8gfb5Ax3zm2Y=</latexit><latexit sha1_base64="T+RqhTxrscNFwtdmdDJM6EahqhY=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0VoxZakCupCKIrgsoKxhaYtk+mkHTJ5MDMRSsg/uPFX3LhQcevKnX/jtM1CWw9cOJxzL/fe40SMCmkY31puYXFpeSW/Wlhb39jc0rd37kUYc0wsHLKQtxwkCKMBsSSVjLQiTpDvMNJ0vKux33wgXNAwuJOjiHR8NAioSzGSSurph9cl70iU4QUUXrcGK9B2OcKJ7SCe4DRNzFpaEt1jWBHlnl40qsYEcJ6YGSmCDI2e/mX3Qxz7JJCYISHaphHJToK4pJiRtGDHgkQIe2hA2ooGyCeik0x+SuGBUvrQDbmqQMKJ+nsiQb4QI99RnT6SQzHrjcX/vHYs3bNOQoMoliTA00VuzKAM4Tgg2KecYMlGiiDMqboV4iFSoUgVY0GFYM6+PE+sWvW8atyeFOuXWRp5sAf2QQmY4BTUwQ1oAAtg8AiewSt40560F+1d+5i25rRsZhf8gfb5Ax3zm2Y=</latexit>



The attractive Lieb-Liniger model

n ⇠ ↵t�1/3
<latexit sha1_base64="yzDr7RjAByOsixzKl9gV2d60TKg=">AAAB/3icbVBNS8NAEN3Ur1q/oh48eFksghdrooJ6K3rxWMHYQhPLZrttl242YXcilJCLf8WLBxWv/g1v/hu3bQ5afTDweG+GmXlhIrgGx/mySnPzC4tL5eXKyura+oa9uXWn41RR5tFYxKoVEs0El8wDDoK1EsVIFArWDIdXY7/5wJTmsbyFUcKCiPQl73FKwEgde0diX/MI+0QkA4LhPjvE7tFJ3rGrTs2ZAP8lbkGqqECjY3/63ZimEZNABdG67ToJBBlRwKlgecVPNUsIHZI+axsqScR0kE0eyPG+Ubq4FytTEvBE/TmRkUjrURSazojAQM96Y/E/r51C7zzIuExSYJJOF/VSgSHG4zRwlytGQYwMIVRxcyumA6IIBZNZxYTgzr78l3jHtYuac3NarV8WaZTRLtpDB8hFZ6iOrlEDeYiiHD2hF/RqPVrP1pv1Pm0tWcXMNvoF6+Mb8WeU4w==</latexit><latexit sha1_base64="yzDr7RjAByOsixzKl9gV2d60TKg=">AAAB/3icbVBNS8NAEN3Ur1q/oh48eFksghdrooJ6K3rxWMHYQhPLZrttl242YXcilJCLf8WLBxWv/g1v/hu3bQ5afTDweG+GmXlhIrgGx/mySnPzC4tL5eXKyura+oa9uXWn41RR5tFYxKoVEs0El8wDDoK1EsVIFArWDIdXY7/5wJTmsbyFUcKCiPQl73FKwEgde0diX/MI+0QkA4LhPjvE7tFJ3rGrTs2ZAP8lbkGqqECjY3/63ZimEZNABdG67ToJBBlRwKlgecVPNUsIHZI+axsqScR0kE0eyPG+Ubq4FytTEvBE/TmRkUjrURSazojAQM96Y/E/r51C7zzIuExSYJJOF/VSgSHG4zRwlytGQYwMIVRxcyumA6IIBZNZxYTgzr78l3jHtYuac3NarV8WaZTRLtpDB8hFZ6iOrlEDeYiiHD2hF/RqPVrP1pv1Pm0tWcXMNvoF6+Mb8WeU4w==</latexit><latexit sha1_base64="yzDr7RjAByOsixzKl9gV2d60TKg=">AAAB/3icbVBNS8NAEN3Ur1q/oh48eFksghdrooJ6K3rxWMHYQhPLZrttl242YXcilJCLf8WLBxWv/g1v/hu3bQ5afTDweG+GmXlhIrgGx/mySnPzC4tL5eXKyura+oa9uXWn41RR5tFYxKoVEs0El8wDDoK1EsVIFArWDIdXY7/5wJTmsbyFUcKCiPQl73FKwEgde0diX/MI+0QkA4LhPjvE7tFJ3rGrTs2ZAP8lbkGqqECjY3/63ZimEZNABdG67ToJBBlRwKlgecVPNUsIHZI+axsqScR0kE0eyPG+Ubq4FytTEvBE/TmRkUjrURSazojAQM96Y/E/r51C7zzIuExSYJJOF/VSgSHG4zRwlytGQYwMIVRxcyumA6IIBZNZxYTgzr78l3jHtYuac3NarV8WaZTRLtpDB8hFZ6iOrlEDeYiiHD2hF/RqPVrP1pv1Pm0tWcXMNvoF6+Mb8WeU4w==</latexit>

h(x, t)t�1/3 ⇠ ↵t

2/3 + �

<latexit sha1_base64="8Fj64/eFoghvVcWT6IEkwhjVWGE=">AAACFHicbZA9SwNBEIb3/IzxK2ppsxiEiBrvoqB2QRvLCMYEcjHMbTZmyd4Hu3NiOPInbPwrNhYqthZ2/hv3khQafWHh5ZkZZuf1Iik02vaXNTU9Mzs3n1nILi4tr6zm1tavdRgrxqsslKGqe6C5FAGvokDJ65Hi4HuS17zeeVqv3XGlRRhcYT/iTR9uA9ERDNCgVm6vW7jfwx2KN8m+c3A4oK4WPnVBRl1IYSllu9T1OAJt5fJ20R6K/jXO2OTJWJVW7tNthyz2eYBMgtYNx46wmYBCwSQfZN1Y8whYD255w9gAfK6byfCqAd02pE07oTIvQDqkPycS8LXu+57p9AG7erKWwv9qjRg7J81EBFGMPGCjRZ1YUgxpGhFtC8UZyr4xwJQwf6WsCwoYmiCzJgRn8uS/ploqnhbty6N8+WycRoZski1SIA45JmVyQSqkShh5IE/khbxaj9az9Wa9j1qnrPHMBvkl6+MbSp6b+Q==</latexit><latexit sha1_base64="8Fj64/eFoghvVcWT6IEkwhjVWGE=">AAACFHicbZA9SwNBEIb3/IzxK2ppsxiEiBrvoqB2QRvLCMYEcjHMbTZmyd4Hu3NiOPInbPwrNhYqthZ2/hv3khQafWHh5ZkZZuf1Iik02vaXNTU9Mzs3n1nILi4tr6zm1tavdRgrxqsslKGqe6C5FAGvokDJ65Hi4HuS17zeeVqv3XGlRRhcYT/iTR9uA9ERDNCgVm6vW7jfwx2KN8m+c3A4oK4WPnVBRl1IYSllu9T1OAJt5fJ20R6K/jXO2OTJWJVW7tNthyz2eYBMgtYNx46wmYBCwSQfZN1Y8whYD255w9gAfK6byfCqAd02pE07oTIvQDqkPycS8LXu+57p9AG7erKWwv9qjRg7J81EBFGMPGCjRZ1YUgxpGhFtC8UZyr4xwJQwf6WsCwoYmiCzJgRn8uS/ploqnhbty6N8+WycRoZski1SIA45JmVyQSqkShh5IE/khbxaj9az9Wa9j1qnrPHMBvkl6+MbSp6b+Q==</latexit><latexit sha1_base64="8Fj64/eFoghvVcWT6IEkwhjVWGE=">AAACFHicbZA9SwNBEIb3/IzxK2ppsxiEiBrvoqB2QRvLCMYEcjHMbTZmyd4Hu3NiOPInbPwrNhYqthZ2/hv3khQafWHh5ZkZZuf1Iik02vaXNTU9Mzs3n1nILi4tr6zm1tavdRgrxqsslKGqe6C5FAGvokDJ65Hi4HuS17zeeVqv3XGlRRhcYT/iTR9uA9ERDNCgVm6vW7jfwx2KN8m+c3A4oK4WPnVBRl1IYSllu9T1OAJt5fJ20R6K/jXO2OTJWJVW7tNthyz2eYBMgtYNx46wmYBCwSQfZN1Y8whYD255w9gAfK6byfCqAd02pE07oTIvQDqkPycS8LXu+57p9AG7erKWwv9qjRg7J81EBFGMPGCjRZ1YUgxpGhFtC8UZyr4xwJQwf6WsCwoYmiCzJgRn8uS/ploqnhbty6N8+WycRoZski1SIA45JmVyQSqkShh5IE/khbxaj9az9Wa9j1qnrPHMBvkl6+MbSp6b+Q==</latexit>

henh(x,t)i = hZn(x, t)i
<latexit sha1_base64="oSW3EubrJsb36xeZ/bPYurWiQJk=">AAACIXicbZBdSwJBFIZn7cvsa6vLboYkMAhZIygvAqmbLg0yJVdldjzq4OzsMjMbyeJv6aa/0k0XFd5Ff6ZRtyjtwMDL+5zDmfN6IWdKO86HlVpYXFpeSa9m1tY3Nrfs7Z1bFUSSQoUGPJA1jyjgTEBFM82hFkogvseh6vUvx7x6D1KxQNzoQQgNn3QF6zBKtLFadtHlRHQ5YGjGAvdw7uFIHw6xK6fuOf7md00xYT+oZWedvDMpPC8KiciipMote+S2Axr5IDTlRKl6wQl1IyZSM8phmHEjBSGhfdKFupGC+KAa8eTEIT4wTht3Amme0Hji/p6Iia/UwPdMp090T82ysfkfq0e6c9aImQgjDYJOF3UijnWAx3nhNpNANR8YQahk5q+Y9ogkVJtUMyaEwuzJ86JynC/mneuTbOkiSSON9tA+yqECOkUldIXKqIIoekTP6BW9WU/Wi/VujaatKSuZ2UV/yvr8AloJoeY=</latexit><latexit sha1_base64="oSW3EubrJsb36xeZ/bPYurWiQJk=">AAACIXicbZBdSwJBFIZn7cvsa6vLboYkMAhZIygvAqmbLg0yJVdldjzq4OzsMjMbyeJv6aa/0k0XFd5Ff6ZRtyjtwMDL+5zDmfN6IWdKO86HlVpYXFpeSa9m1tY3Nrfs7Z1bFUSSQoUGPJA1jyjgTEBFM82hFkogvseh6vUvx7x6D1KxQNzoQQgNn3QF6zBKtLFadtHlRHQ5YGjGAvdw7uFIHw6xK6fuOf7md00xYT+oZWedvDMpPC8KiciipMote+S2Axr5IDTlRKl6wQl1IyZSM8phmHEjBSGhfdKFupGC+KAa8eTEIT4wTht3Amme0Hji/p6Iia/UwPdMp090T82ysfkfq0e6c9aImQgjDYJOF3UijnWAx3nhNpNANR8YQahk5q+Y9ogkVJtUMyaEwuzJ86JynC/mneuTbOkiSSON9tA+yqECOkUldIXKqIIoekTP6BW9WU/Wi/VujaatKSuZ2UV/yvr8AloJoeY=</latexit><latexit sha1_base64="oSW3EubrJsb36xeZ/bPYurWiQJk=">AAACIXicbZBdSwJBFIZn7cvsa6vLboYkMAhZIygvAqmbLg0yJVdldjzq4OzsMjMbyeJv6aa/0k0XFd5Ff6ZRtyjtwMDL+5zDmfN6IWdKO86HlVpYXFpeSa9m1tY3Nrfs7Z1bFUSSQoUGPJA1jyjgTEBFM82hFkogvseh6vUvx7x6D1KxQNzoQQgNn3QF6zBKtLFadtHlRHQ5YGjGAvdw7uFIHw6xK6fuOf7md00xYT+oZWedvDMpPC8KiciipMote+S2Axr5IDTlRKl6wQl1IyZSM8phmHEjBSGhfdKFupGC+KAa8eTEIT4wTht3Amme0Hji/p6Iia/UwPdMp090T82ysfkfq0e6c9aImQgjDYJOF3UijnWAx3nhNpNANR8YQahk5q+Y9ogkVJtUMyaEwuzJ86JynC/mneuTbOkiSSON9tA+yqECOkUldIXKqIIoekTP6BW9WU/Wi/VujaatKSuZ2UV/yvr8AloJoeY=</latexit>

= h~x0|e�tH |~x, ti
<latexit sha1_base64="pI/QvQufUAccit+qWpDzNFRtaUE=">AAACH3icbVDLSgNBEJz1GeMr6tFLYxA8aNiIoB6EoBePCkaFbAyzk04cnJ1dZnrFsOZTvPgrXjyoiDf/xkmyB18FA0VVNT1dYaKkJd//9MbGJyanpgszxdm5+YXF0tLyuY1TI7AuYhWby5BbVFJjnSQpvEwM8ihUeBHeHA38i1s0Vsb6jHoJNiPe1bIjBScntUq7AAcQKK67CiG4RZHd9Vs+3ANeZVtAcNx3PNdhkyAwo2irVPYr/hDwl1RzUmY5Tlqlj6AdizRCTUJxaxtVP6Fmxg1JobBfDFKLCRc3vIsNRzWP0Daz4YF9WHdKGzqxcU8TDNXvExmPrO1FoUtGnK7tb28g/uc1UursNTOpk5RQi9GiTqqAYhi0BW1pUJDqOcKFke6vIK654YJcp0VXQvX3yX9JfbuyX/FPd8q1w7yNAltla2yDVdkuq7FjdsLqTLAH9sRe2Kv36D17b977KDrm5TMr7Ae8zy+cpaEE</latexit><latexit sha1_base64="pI/QvQufUAccit+qWpDzNFRtaUE=">AAACH3icbVDLSgNBEJz1GeMr6tFLYxA8aNiIoB6EoBePCkaFbAyzk04cnJ1dZnrFsOZTvPgrXjyoiDf/xkmyB18FA0VVNT1dYaKkJd//9MbGJyanpgszxdm5+YXF0tLyuY1TI7AuYhWby5BbVFJjnSQpvEwM8ihUeBHeHA38i1s0Vsb6jHoJNiPe1bIjBScntUq7AAcQKK67CiG4RZHd9Vs+3ANeZVtAcNx3PNdhkyAwo2irVPYr/hDwl1RzUmY5Tlqlj6AdizRCTUJxaxtVP6Fmxg1JobBfDFKLCRc3vIsNRzWP0Daz4YF9WHdKGzqxcU8TDNXvExmPrO1FoUtGnK7tb28g/uc1UursNTOpk5RQi9GiTqqAYhi0BW1pUJDqOcKFke6vIK654YJcp0VXQvX3yX9JfbuyX/FPd8q1w7yNAltla2yDVdkuq7FjdsLqTLAH9sRe2Kv36D17b977KDrm5TMr7Ae8zy+cpaEE</latexit><latexit sha1_base64="pI/QvQufUAccit+qWpDzNFRtaUE=">AAACH3icbVDLSgNBEJz1GeMr6tFLYxA8aNiIoB6EoBePCkaFbAyzk04cnJ1dZnrFsOZTvPgrXjyoiDf/xkmyB18FA0VVNT1dYaKkJd//9MbGJyanpgszxdm5+YXF0tLyuY1TI7AuYhWby5BbVFJjnSQpvEwM8ihUeBHeHA38i1s0Vsb6jHoJNiPe1bIjBScntUq7AAcQKK67CiG4RZHd9Vs+3ANeZVtAcNx3PNdhkyAwo2irVPYr/hDwl1RzUmY5Tlqlj6AdizRCTUJxaxtVP6Fmxg1JobBfDFKLCRc3vIsNRzWP0Daz4YF9WHdKGzqxcU8TDNXvExmPrO1FoUtGnK7tb28g/uc1UursNTOpk5RQi9GiTqqAYhi0BW1pUJDqOcKFke6vIK654YJcp0VXQvX3yX9JfbuyX/FPd8q1w7yNAltla2yDVdkuq7FjdsLqTLAH9sRe2Kv36D17b977KDrm5TMr7Ae8zy+cpaEE</latexit>

⇠ e�c̄t/12(n3�n)
<latexit sha1_base64="D6uRE5FynRLiEL90XlxjuA425lY=">AAACCHicbVA9T8MwEHXKVylfAUYWiwqpDC1JQQK2ChbGIhFaqUkrx3Vaq44T2Q5SFWVl4a+wMABi5Sew8W9w2wzQ8qSTnt670909P2ZUKsv6NgpLyyura8X10sbm1vaOubt3L6NEYOLgiEWi7SNJGOXEUVQx0o4FQaHPSMsfXU/81gMRkkb8To1j4oVowGlAMVJa6pnQlTSEpJtWXR+JFGdQndh1WOHdU1iF/DjrmWWrZk0BF4mdkzLI0eyZX24/wklIuMIMSdmxrVh5KRKKYkaykptIEiM8QgPS0ZSjkEgvnX6SwSOt9GEQCV1cwan6eyJFoZTj0NedIVJDOe9NxP+8TqKCCy+lPE4U4Xi2KEgYVBGcxAL7VBCs2FgThAXVt0I8RAJhpcMr6RDs+ZcXiVOvXdas27Ny4ypPowgOwCGoABucgwa4AU3gAAwewTN4BW/Gk/FivBsfs9aCkc/sgz8wPn8Aa2yXyA==</latexit><latexit sha1_base64="D6uRE5FynRLiEL90XlxjuA425lY=">AAACCHicbVA9T8MwEHXKVylfAUYWiwqpDC1JQQK2ChbGIhFaqUkrx3Vaq44T2Q5SFWVl4a+wMABi5Sew8W9w2wzQ8qSTnt670909P2ZUKsv6NgpLyyura8X10sbm1vaOubt3L6NEYOLgiEWi7SNJGOXEUVQx0o4FQaHPSMsfXU/81gMRkkb8To1j4oVowGlAMVJa6pnQlTSEpJtWXR+JFGdQndh1WOHdU1iF/DjrmWWrZk0BF4mdkzLI0eyZX24/wklIuMIMSdmxrVh5KRKKYkaykptIEiM8QgPS0ZSjkEgvnX6SwSOt9GEQCV1cwan6eyJFoZTj0NedIVJDOe9NxP+8TqKCCy+lPE4U4Xi2KEgYVBGcxAL7VBCs2FgThAXVt0I8RAJhpcMr6RDs+ZcXiVOvXdas27Ny4ypPowgOwCGoABucgwa4AU3gAAwewTN4BW/Gk/FivBsfs9aCkc/sgz8wPn8Aa2yXyA==</latexit><latexit sha1_base64="D6uRE5FynRLiEL90XlxjuA425lY=">AAACCHicbVA9T8MwEHXKVylfAUYWiwqpDC1JQQK2ChbGIhFaqUkrx3Vaq44T2Q5SFWVl4a+wMABi5Sew8W9w2wzQ8qSTnt670909P2ZUKsv6NgpLyyura8X10sbm1vaOubt3L6NEYOLgiEWi7SNJGOXEUVQx0o4FQaHPSMsfXU/81gMRkkb8To1j4oVowGlAMVJa6pnQlTSEpJtWXR+JFGdQndh1WOHdU1iF/DjrmWWrZk0BF4mdkzLI0eyZX24/wklIuMIMSdmxrVh5KRKKYkaykptIEiM8QgPS0ZSjkEgvnX6SwSOt9GEQCV1cwan6eyJFoZTj0NedIVJDOe9NxP+8TqKCCy+lPE4U4Xi2KEgYVBGcxAL7VBCs2FgThAXVt0I8RAJhpcMr6RDs+ZcXiVOvXdas27Ny4ypPowgOwCGoABucgwa4AU3gAAwewTN4BW/Gk/FivBsfs9aCkc/sgz8wPn8Aa2yXyA==</latexit>

E(k, s) = sk2 � c̄

12
(s3 � s)

<latexit sha1_base64="T+RqhTxrscNFwtdmdDJM6EahqhY=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0VoxZakCupCKIrgsoKxhaYtk+mkHTJ5MDMRSsg/uPFX3LhQcevKnX/jtM1CWw9cOJxzL/fe40SMCmkY31puYXFpeSW/Wlhb39jc0rd37kUYc0wsHLKQtxwkCKMBsSSVjLQiTpDvMNJ0vKux33wgXNAwuJOjiHR8NAioSzGSSurph9cl70iU4QUUXrcGK9B2OcKJ7SCe4DRNzFpaEt1jWBHlnl40qsYEcJ6YGSmCDI2e/mX3Qxz7JJCYISHaphHJToK4pJiRtGDHgkQIe2hA2ooGyCeik0x+SuGBUvrQDbmqQMKJ+nsiQb4QI99RnT6SQzHrjcX/vHYs3bNOQoMoliTA00VuzKAM4Tgg2KecYMlGiiDMqboV4iFSoUgVY0GFYM6+PE+sWvW8atyeFOuXWRp5sAf2QQmY4BTUwQ1oAAtg8AiewSt40560F+1d+5i25rRsZhf8gfb5Ax3zm2Y=</latexit><latexit sha1_base64="T+RqhTxrscNFwtdmdDJM6EahqhY=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0VoxZakCupCKIrgsoKxhaYtk+mkHTJ5MDMRSsg/uPFX3LhQcevKnX/jtM1CWw9cOJxzL/fe40SMCmkY31puYXFpeSW/Wlhb39jc0rd37kUYc0wsHLKQtxwkCKMBsSSVjLQiTpDvMNJ0vKux33wgXNAwuJOjiHR8NAioSzGSSurph9cl70iU4QUUXrcGK9B2OcKJ7SCe4DRNzFpaEt1jWBHlnl40qsYEcJ6YGSmCDI2e/mX3Qxz7JJCYISHaphHJToK4pJiRtGDHgkQIe2hA2ooGyCeik0x+SuGBUvrQDbmqQMKJ+nsiQb4QI99RnT6SQzHrjcX/vHYs3bNOQoMoliTA00VuzKAM4Tgg2KecYMlGiiDMqboV4iFSoUgVY0GFYM6+PE+sWvW8atyeFOuXWRp5sAf2QQmY4BTUwQ1oAAtg8AiewSt40560F+1d+5i25rRsZhf8gfb5Ax3zm2Y=</latexit><latexit sha1_base64="T+RqhTxrscNFwtdmdDJM6EahqhY=">AAACEnicbVDLSsNAFJ3UV62vqEs3g0VoxZakCupCKIrgsoKxhaYtk+mkHTJ5MDMRSsg/uPFX3LhQcevKnX/jtM1CWw9cOJxzL/fe40SMCmkY31puYXFpeSW/Wlhb39jc0rd37kUYc0wsHLKQtxwkCKMBsSSVjLQiTpDvMNJ0vKux33wgXNAwuJOjiHR8NAioSzGSSurph9cl70iU4QUUXrcGK9B2OcKJ7SCe4DRNzFpaEt1jWBHlnl40qsYEcJ6YGSmCDI2e/mX3Qxz7JJCYISHaphHJToK4pJiRtGDHgkQIe2hA2ooGyCeik0x+SuGBUvrQDbmqQMKJ+nsiQb4QI99RnT6SQzHrjcX/vHYs3bNOQoMoliTA00VuzKAM4Tgg2KecYMlGiiDMqboV4iFSoUgVY0GFYM6+PE+sWvW8atyeFOuXWRp5sAf2QQmY4BTUwQ1oAAtg8AiewSt40560F+1d+5i25rRsZhf8gfb5Ax3zm2Y=</latexit>

H =
X

j

@2
xj

� 2c̄
X

j

�(x
i

� x
j

)
<latexit sha1_base64="4MmoU3mUZ1DwF9vNdapuZ9189oE="></latexit><latexit sha1_base64="4MmoU3mUZ1DwF9vNdapuZ9189oE="></latexit><latexit sha1_base64="4MmoU3mUZ1DwF9vNdapuZ9189oE="></latexit>



x

<latexit sha1_base64="wrYRrS9nqr2/jTKdHNfdRLtLB0k=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG9FLx5bMLbQhrLZTtq1m03Y3Ygl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH9wr+NUMfRYLGLVDqhGwSV6hhuB7UQhjQKBrWB0M/Vbj6g0j+WdGSfoR3QgecgZNVZqPvXKFbfqzkCWSS0nFcjR6JW/uv2YpRFKwwTVulNzE+NnVBnOBE5K3VRjQtmIDrBjqaQRaj+bHTohJ1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1ISXfsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2ZRsCLXFl5eJd1a9qrrN80r9Ok+jCEdwDKdQgwuowy00wAMGCM/wCm/Og/PivDsf89aCk88cwh84nz9UTYzP</latexit><latexit sha1_base64="wrYRrS9nqr2/jTKdHNfdRLtLB0k=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG9FLx5bMLbQhrLZTtq1m03Y3Ygl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH9wr+NUMfRYLGLVDqhGwSV6hhuB7UQhjQKBrWB0M/Vbj6g0j+WdGSfoR3QgecgZNVZqPvXKFbfqzkCWSS0nFcjR6JW/uv2YpRFKwwTVulNzE+NnVBnOBE5K3VRjQtmIDrBjqaQRaj+bHTohJ1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1ISXfsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2ZRsCLXFl5eJd1a9qrrN80r9Ok+jCEdwDKdQgwuowy00wAMGCM/wCm/Og/PivDsf89aCk88cwh84nz9UTYzP</latexit><latexit sha1_base64="wrYRrS9nqr2/jTKdHNfdRLtLB0k=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0lFUG9FLx5bMLbQhrLZTtq1m03Y3Ygl9Bd48aDi1b/kzX/jts1BWx8MPN6bYWZekAiujet+O4WV1bX1jeJmaWt7Z3evvH9wr+NUMfRYLGLVDqhGwSV6hhuB7UQhjQKBrWB0M/Vbj6g0j+WdGSfoR3QgecgZNVZqPvXKFbfqzkCWSS0nFcjR6JW/uv2YpRFKwwTVulNzE+NnVBnOBE5K3VRjQtmIDrBjqaQRaj+bHTohJ1bpkzBWtqQhM/X3REYjrcdRYDsjaoZ60ZuK/3md1ISXfsZlkhqUbL4oTAUxMZl+TfpcITNibAllittbCRtSRZmx2ZRsCLXFl5eJd1a9qrrN80r9Ok+jCEdwDKdQgwuowy00wAMGCM/wCm/Og/PivDsf89aCk88cwh84nz9UTYzP</latexit>

t
<latexit sha1_base64="7uX8qoGudhkVfhNRdeWycNOvdjg=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbTbt2swm7E6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTJJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+Hoduq3nrg2IlH3OE55ENOBEpFgFK3UxF6l6tbcGcgy8QpShQKNXuWr209YFnOFTFJjOp6bYpBTjYJJPil3M8NTykZ0wDuWKhpzE+SzQyfk1Cp9EiXalkIyU39P5DQ2ZhyHtjOmODSL3lT8z+tkGF0FuVBphlyx+aIokwQTMv2a9IXmDOXYEsq0sLcSNqSaMrTZlG0I3uLLy8Q/r13X3OZFtX5TpFGCYziBM/DgEupwBw3wgQGHZ3iFN+fReXHenY9564pTzBzBHzifP05BjMs=</latexit><latexit sha1_base64="7uX8qoGudhkVfhNRdeWycNOvdjg=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbTbt2swm7E6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTJJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+Hoduq3nrg2IlH3OE55ENOBEpFgFK3UxF6l6tbcGcgy8QpShQKNXuWr209YFnOFTFJjOp6bYpBTjYJJPil3M8NTykZ0wDuWKhpzE+SzQyfk1Cp9EiXalkIyU39P5DQ2ZhyHtjOmODSL3lT8z+tkGF0FuVBphlyx+aIokwQTMv2a9IXmDOXYEsq0sLcSNqSaMrTZlG0I3uLLy8Q/r13X3OZFtX5TpFGCYziBM/DgEupwBw3wgQGHZ3iFN+fReXHenY9564pTzBzBHzifP05BjMs=</latexit><latexit sha1_base64="7uX8qoGudhkVfhNRdeWycNOvdjg=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbTbt2swm7E6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTJJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+Hoduq3nrg2IlH3OE55ENOBEpFgFK3UxF6l6tbcGcgy8QpShQKNXuWr209YFnOFTFJjOp6bYpBTjYJJPil3M8NTykZ0wDuWKhpzE+SzQyfk1Cp9EiXalkIyU39P5DQ2ZhyHtjOmODSL3lT8z+tkGF0FuVBphlyx+aIokwQTMv2a9IXmDOXYEsq0sLcSNqSaMrTZlG0I3uLLy8Q/r13X3OZFtX5TpFGCYziBM/DgEupwBw3wgQGHZ3iFN+fReXHenY9564pTzBzBHzifP05BjMs=</latexit>

henh(x,t)i = hZn(x, t)i
<latexit sha1_base64="oSW3EubrJsb36xeZ/bPYurWiQJk=">AAACIXicbZBdSwJBFIZn7cvsa6vLboYkMAhZIygvAqmbLg0yJVdldjzq4OzsMjMbyeJv6aa/0k0XFd5Ff6ZRtyjtwMDL+5zDmfN6IWdKO86HlVpYXFpeSa9m1tY3Nrfs7Z1bFUSSQoUGPJA1jyjgTEBFM82hFkogvseh6vUvx7x6D1KxQNzoQQgNn3QF6zBKtLFadtHlRHQ5YGjGAvdw7uFIHw6xK6fuOf7md00xYT+oZWedvDMpPC8KiciipMote+S2Axr5IDTlRKl6wQl1IyZSM8phmHEjBSGhfdKFupGC+KAa8eTEIT4wTht3Amme0Hji/p6Iia/UwPdMp090T82ysfkfq0e6c9aImQgjDYJOF3UijnWAx3nhNpNANR8YQahk5q+Y9ogkVJtUMyaEwuzJ86JynC/mneuTbOkiSSON9tA+yqECOkUldIXKqIIoekTP6BW9WU/Wi/VujaatKSuZ2UV/yvr8AloJoeY=</latexit><latexit sha1_base64="oSW3EubrJsb36xeZ/bPYurWiQJk=">AAACIXicbZBdSwJBFIZn7cvsa6vLboYkMAhZIygvAqmbLg0yJVdldjzq4OzsMjMbyeJv6aa/0k0XFd5Ff6ZRtyjtwMDL+5zDmfN6IWdKO86HlVpYXFpeSa9m1tY3Nrfs7Z1bFUSSQoUGPJA1jyjgTEBFM82hFkogvseh6vUvx7x6D1KxQNzoQQgNn3QF6zBKtLFadtHlRHQ5YGjGAvdw7uFIHw6xK6fuOf7md00xYT+oZWedvDMpPC8KiciipMote+S2Axr5IDTlRKl6wQl1IyZSM8phmHEjBSGhfdKFupGC+KAa8eTEIT4wTht3Amme0Hji/p6Iia/UwPdMp090T82ysfkfq0e6c9aImQgjDYJOF3UijnWAx3nhNpNANR8YQahk5q+Y9ogkVJtUMyaEwuzJ86JynC/mneuTbOkiSSON9tA+yqECOkUldIXKqIIoekTP6BW9WU/Wi/VujaatKSuZ2UV/yvr8AloJoeY=</latexit><latexit sha1_base64="oSW3EubrJsb36xeZ/bPYurWiQJk=">AAACIXicbZBdSwJBFIZn7cvsa6vLboYkMAhZIygvAqmbLg0yJVdldjzq4OzsMjMbyeJv6aa/0k0XFd5Ff6ZRtyjtwMDL+5zDmfN6IWdKO86HlVpYXFpeSa9m1tY3Nrfs7Z1bFUSSQoUGPJA1jyjgTEBFM82hFkogvseh6vUvx7x6D1KxQNzoQQgNn3QF6zBKtLFadtHlRHQ5YGjGAvdw7uFIHw6xK6fuOf7md00xYT+oZWedvDMpPC8KiciipMote+S2Axr5IDTlRKl6wQl1IyZSM8phmHEjBSGhfdKFupGC+KAa8eTEIT4wTht3Amme0Hji/p6Iia/UwPdMp090T82ysfkfq0e6c9aImQgjDYJOF3UijnWAx3nhNpNANR8YQahk5q+Y9ogkVJtUMyaEwuzJ86JynC/mneuTbOkiSSON9tA+yqECOkUldIXKqIIoekTP6BW9WU/Wi/VujaatKSuZ2UV/yvr8AloJoeY=</latexit>

= h~x0|e�tH |~x, ti
<latexit sha1_base64="pI/QvQufUAccit+qWpDzNFRtaUE=">AAACH3icbVDLSgNBEJz1GeMr6tFLYxA8aNiIoB6EoBePCkaFbAyzk04cnJ1dZnrFsOZTvPgrXjyoiDf/xkmyB18FA0VVNT1dYaKkJd//9MbGJyanpgszxdm5+YXF0tLyuY1TI7AuYhWby5BbVFJjnSQpvEwM8ihUeBHeHA38i1s0Vsb6jHoJNiPe1bIjBScntUq7AAcQKK67CiG4RZHd9Vs+3ANeZVtAcNx3PNdhkyAwo2irVPYr/hDwl1RzUmY5Tlqlj6AdizRCTUJxaxtVP6Fmxg1JobBfDFKLCRc3vIsNRzWP0Daz4YF9WHdKGzqxcU8TDNXvExmPrO1FoUtGnK7tb28g/uc1UursNTOpk5RQi9GiTqqAYhi0BW1pUJDqOcKFke6vIK654YJcp0VXQvX3yX9JfbuyX/FPd8q1w7yNAltla2yDVdkuq7FjdsLqTLAH9sRe2Kv36D17b977KDrm5TMr7Ae8zy+cpaEE</latexit><latexit sha1_base64="pI/QvQufUAccit+qWpDzNFRtaUE=">AAACH3icbVDLSgNBEJz1GeMr6tFLYxA8aNiIoB6EoBePCkaFbAyzk04cnJ1dZnrFsOZTvPgrXjyoiDf/xkmyB18FA0VVNT1dYaKkJd//9MbGJyanpgszxdm5+YXF0tLyuY1TI7AuYhWby5BbVFJjnSQpvEwM8ihUeBHeHA38i1s0Vsb6jHoJNiPe1bIjBScntUq7AAcQKK67CiG4RZHd9Vs+3ANeZVtAcNx3PNdhkyAwo2irVPYr/hDwl1RzUmY5Tlqlj6AdizRCTUJxaxtVP6Fmxg1JobBfDFKLCRc3vIsNRzWP0Daz4YF9WHdKGzqxcU8TDNXvExmPrO1FoUtGnK7tb28g/uc1UursNTOpk5RQi9GiTqqAYhi0BW1pUJDqOcKFke6vIK654YJcp0VXQvX3yX9JfbuyX/FPd8q1w7yNAltla2yDVdkuq7FjdsLqTLAH9sRe2Kv36D17b977KDrm5TMr7Ae8zy+cpaEE</latexit><latexit sha1_base64="pI/QvQufUAccit+qWpDzNFRtaUE=">AAACH3icbVDLSgNBEJz1GeMr6tFLYxA8aNiIoB6EoBePCkaFbAyzk04cnJ1dZnrFsOZTvPgrXjyoiDf/xkmyB18FA0VVNT1dYaKkJd//9MbGJyanpgszxdm5+YXF0tLyuY1TI7AuYhWby5BbVFJjnSQpvEwM8ihUeBHeHA38i1s0Vsb6jHoJNiPe1bIjBScntUq7AAcQKK67CiG4RZHd9Vs+3ANeZVtAcNx3PNdhkyAwo2irVPYr/hDwl1RzUmY5Tlqlj6AdizRCTUJxaxtVP6Fmxg1JobBfDFKLCRc3vIsNRzWP0Daz4YF9WHdKGzqxcU8TDNXvExmPrO1FoUtGnK7tb28g/uc1UursNTOpk5RQi9GiTqqAYhi0BW1pUJDqOcKFke6vIK654YJcp0VXQvX3yX9JfbuyX/FPd8q1w7yNAltla2yDVdkuq7FjdsLqTLAH9sRe2Kv36D17b977KDrm5TMr7Ae8zy+cpaEE</latexit>

The attractive Lieb-Liniger model

Rare realization

Typical 
realization



Memory in KPZ class

cov(t1, t2) =
hh(x, t1)h(x, t2)ic

hh(x, t1)2ic
<latexit sha1_base64="PH5SCuxx+CDcZp41/Uikv9JliBQ="></latexit><latexit sha1_base64="PH5SCuxx+CDcZp41/Uikv9JliBQ="></latexit><latexit sha1_base64="PH5SCuxx+CDcZp41/Uikv9JliBQ="></latexit>

t
<latexit sha1_base64="7uX8qoGudhkVfhNRdeWycNOvdjg=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbTbt2swm7E6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTJJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+Hoduq3nrg2IlH3OE55ENOBEpFgFK3UxF6l6tbcGcgy8QpShQKNXuWr209YFnOFTFJjOp6bYpBTjYJJPil3M8NTykZ0wDuWKhpzE+SzQyfk1Cp9EiXalkIyU39P5DQ2ZhyHtjOmODSL3lT8z+tkGF0FuVBphlyx+aIokwQTMv2a9IXmDOXYEsq0sLcSNqSaMrTZlG0I3uLLy8Q/r13X3OZFtX5TpFGCYziBM/DgEupwBw3wgQGHZ3iFN+fReXHenY9564pTzBzBHzifP05BjMs=</latexit><latexit sha1_base64="7uX8qoGudhkVfhNRdeWycNOvdjg=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbTbt2swm7E6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTJJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+Hoduq3nrg2IlH3OE55ENOBEpFgFK3UxF6l6tbcGcgy8QpShQKNXuWr209YFnOFTFJjOp6bYpBTjYJJPil3M8NTykZ0wDuWKhpzE+SzQyfk1Cp9EiXalkIyU39P5DQ2ZhyHtjOmODSL3lT8z+tkGF0FuVBphlyx+aIokwQTMv2a9IXmDOXYEsq0sLcSNqSaMrTZlG0I3uLLy8Q/r13X3OZFtX5TpFGCYziBM/DgEupwBw3wgQGHZ3iFN+fReXHenY9564pTzBzBHzifP05BjMs=</latexit><latexit sha1_base64="7uX8qoGudhkVfhNRdeWycNOvdjg=">AAAB53icbVBNS8NAEJ34WetX1aOXxSJ4KokI6q3oxWMLxhbaUDbbTbt2swm7E6GE/gIvHlS8+pe8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTJJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+Hoduq3nrg2IlH3OE55ENOBEpFgFK3UxF6l6tbcGcgy8QpShQKNXuWr209YFnOFTFJjOp6bYpBTjYJJPil3M8NTykZ0wDuWKhpzE+SzQyfk1Cp9EiXalkIyU39P5DQ2ZhyHtjOmODSL3lT8z+tkGF0FuVBphlyx+aIokwQTMv2a9IXmDOXYEsq0sLcSNqSaMrTZlG0I3uLLy8Q/r13X3OZFtX5TpFGCYziBM/DgEupwBw3wgQGHZ3iFN+fReXHenY9564pTzBzBHzifP05BjMs=</latexit>

t2/t1 ! 1
<latexit sha1_base64="pPrycJ9N9Yg0wFEz3Y4TPMWH6nE=">AAAB+nicbVBNS8NAEN34WetXrEcvi0XwVJMiqLeiF48VjC00IWy2m3bpZhN2J2Io/StePKh49Zd489+4bXPQ1gcDj/dmmJkXZYJrcJxva2V1bX1js7JV3d7Z3du3D2oPOs0VZR5NRaq6EdFMcMk84CBYN1OMJJFgnWh0M/U7j0xpnsp7KDIWJGQgecwpASOFdg3C5hmELvYhxT6XMRShXXcazgx4mbglqaMS7dD+8vspzRMmgQqidc91MgjGRAGngk2qfq5ZRuiIDFjPUEkSpoPx7PYJPjFKH8epMiUBz9TfE2OSaF0kkelMCAz1ojcV//N6OcSXwZjLLAcm6XxRnAts/pwGgftcMQqiMIRQxc2tmA6JIhRMXFUTgrv48jLxmo2rhnN3Xm9dl2lU0BE6RqfIRReohW5RG3mIoif0jF7RmzWxXqx362PeumKVM4foD6zPHytck28=</latexit><latexit sha1_base64="pPrycJ9N9Yg0wFEz3Y4TPMWH6nE=">AAAB+nicbVBNS8NAEN34WetXrEcvi0XwVJMiqLeiF48VjC00IWy2m3bpZhN2J2Io/StePKh49Zd489+4bXPQ1gcDj/dmmJkXZYJrcJxva2V1bX1js7JV3d7Z3du3D2oPOs0VZR5NRaq6EdFMcMk84CBYN1OMJJFgnWh0M/U7j0xpnsp7KDIWJGQgecwpASOFdg3C5hmELvYhxT6XMRShXXcazgx4mbglqaMS7dD+8vspzRMmgQqidc91MgjGRAGngk2qfq5ZRuiIDFjPUEkSpoPx7PYJPjFKH8epMiUBz9TfE2OSaF0kkelMCAz1ojcV//N6OcSXwZjLLAcm6XxRnAts/pwGgftcMQqiMIRQxc2tmA6JIhRMXFUTgrv48jLxmo2rhnN3Xm9dl2lU0BE6RqfIRReohW5RG3mIoif0jF7RmzWxXqx362PeumKVM4foD6zPHytck28=</latexit><latexit sha1_base64="pPrycJ9N9Yg0wFEz3Y4TPMWH6nE=">AAAB+nicbVBNS8NAEN34WetXrEcvi0XwVJMiqLeiF48VjC00IWy2m3bpZhN2J2Io/StePKh49Zd489+4bXPQ1gcDj/dmmJkXZYJrcJxva2V1bX1js7JV3d7Z3du3D2oPOs0VZR5NRaq6EdFMcMk84CBYN1OMJJFgnWh0M/U7j0xpnsp7KDIWJGQgecwpASOFdg3C5hmELvYhxT6XMRShXXcazgx4mbglqaMS7dD+8vspzRMmgQqidc91MgjGRAGngk2qfq5ZRuiIDFjPUEkSpoPx7PYJPjFKH8epMiUBz9TfE2OSaF0kkelMCAz1ojcV//N6OcSXwZjLLAcm6XxRnAts/pwGgftcMQqiMIRQxc2tmA6JIhRMXFUTgrv48jLxmo2rhnN3Xm9dl2lU0BE6RqfIRReohW5RG3mIoif0jF7RmzWxXqx362PeumKVM4foD6zPHytck28=</latexit> 0.623 . . .

<latexit sha1_base64="IUT1rmP0AQWtRdXNnc1Niy14vmE=">AAAB8XicbVBNS8NAEN3Ur1q/qh69BIvgKSRV/LgVvXisYGwhDWWz2bRLN7thdyKU0J/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5UcaZBtf9tiorq2vrG9XN2tb2zu5eff/gUctcEeoTyaXqRlhTzgT1gQGn3UxRnEacdqLR7dTvPFGlmRQPMM5omOKBYAkjGIwUuM5F86zHYwm6X2+4jjuDvUy8kjRQiXa//tWLJclTKoBwrHXguRmEBVbACKeTWi/XNMNkhAc0MFTglOqwmJ08sU+MEtuJVKYE2DP190SBU63HaWQ6UwxDvehNxf+8IIfkKiyYyHKggswXJTm3QdrT/+2YKUqAjw3BRDFzq02GWGECJqWaCcFbfHmZ+E3n2nHvzxutmzKNKjpCx+gUeegStdAdaiMfESTRM3pFbxZYL9a79TFvrVjlzCH6A+vzB2EgkDY=</latexit><latexit sha1_base64="IUT1rmP0AQWtRdXNnc1Niy14vmE=">AAAB8XicbVBNS8NAEN3Ur1q/qh69BIvgKSRV/LgVvXisYGwhDWWz2bRLN7thdyKU0J/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5UcaZBtf9tiorq2vrG9XN2tb2zu5eff/gUctcEeoTyaXqRlhTzgT1gQGn3UxRnEacdqLR7dTvPFGlmRQPMM5omOKBYAkjGIwUuM5F86zHYwm6X2+4jjuDvUy8kjRQiXa//tWLJclTKoBwrHXguRmEBVbACKeTWi/XNMNkhAc0MFTglOqwmJ08sU+MEtuJVKYE2DP190SBU63HaWQ6UwxDvehNxf+8IIfkKiyYyHKggswXJTm3QdrT/+2YKUqAjw3BRDFzq02GWGECJqWaCcFbfHmZ+E3n2nHvzxutmzKNKjpCx+gUeegStdAdaiMfESTRM3pFbxZYL9a79TFvrVjlzCH6A+vzB2EgkDY=</latexit><latexit sha1_base64="IUT1rmP0AQWtRdXNnc1Niy14vmE=">AAAB8XicbVBNS8NAEN3Ur1q/qh69BIvgKSRV/LgVvXisYGwhDWWz2bRLN7thdyKU0J/hxYOKV/+NN/+N2zYHbX0w8Hhvhpl5UcaZBtf9tiorq2vrG9XN2tb2zu5eff/gUctcEeoTyaXqRlhTzgT1gQGn3UxRnEacdqLR7dTvPFGlmRQPMM5omOKBYAkjGIwUuM5F86zHYwm6X2+4jjuDvUy8kjRQiXa//tWLJclTKoBwrHXguRmEBVbACKeTWi/XNMNkhAc0MFTglOqwmJ08sU+MEtuJVKYE2DP190SBU63HaWQ6UwxDvehNxf+8IIfkKiyYyHKggswXJTm3QdrT/+2YKUqAjw3BRDFzq02GWGECJqWaCcFbfHmZ+E3n2nHvzxutmzKNKjpCx+gUeegStdAdaiMfESTRM3pFbxZYL9a79TFvrVjlzCH6A+vzB2EgkDY=</latexit>

t1
<latexit sha1_base64="bJKUEM0AkWnqTCEuH9SFA9uv7d8=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnter1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+ru3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcw+Nbw==</latexit><latexit sha1_base64="bJKUEM0AkWnqTCEuH9SFA9uv7d8=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnter1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+ru3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcw+Nbw==</latexit><latexit sha1_base64="bJKUEM0AkWnqTCEuH9SFA9uv7d8=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnter1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+ru3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcw+Nbw==</latexit>

t2
<latexit sha1_base64="Byc1lgia9jnAivAswjfsvrzDYYU=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8eKxhbaUDbbTbt0swm7E6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTZJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlEPOE55ENOBEpFgFK10j716r1J1a+4MZJl4BalCgWav8tXtJyyLuUImqTEdz00xyKlGwSSflLuZ4SllIzrgHUsVjbkJ8tmpE3JqlT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nTKNgRv8eVl4tdrVzX37rzauC7SKMExnMAZeHABDbiFJvjAYADP8ApvjnRenHfnY9664hQzR/AHzucPdJKNcA==</latexit><latexit sha1_base64="Byc1lgia9jnAivAswjfsvrzDYYU=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8eKxhbaUDbbTbt0swm7E6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTZJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlEPOE55ENOBEpFgFK10j716r1J1a+4MZJl4BalCgWav8tXtJyyLuUImqTEdz00xyKlGwSSflLuZ4SllIzrgHUsVjbkJ8tmpE3JqlT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nTKNgRv8eVl4tdrVzX37rzauC7SKMExnMAZeHABDbiFJvjAYADP8ApvjnRenHfnY9664hQzR/AHzucPdJKNcA==</latexit><latexit sha1_base64="Byc1lgia9jnAivAswjfsvrzDYYU=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8eKxhbaUDbbTbt0swm7E6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTZJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlEPOE55ENOBEpFgFK10j716r1J1a+4MZJl4BalCgWav8tXtJyyLuUImqTEdz00xyKlGwSSflLuZ4SllIzrgHUsVjbkJ8tmpE3JqlT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nTKNgRv8eVl4tdrVzX37rzauC7SKMExnMAZeHABDbiFJvjAYADP8ApvjnRenHfnY9664hQzR/AHzucPdJKNcA==</latexit>



t1
<latexit sha1_base64="bJKUEM0AkWnqTCEuH9SFA9uv7d8=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnter1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+ru3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcw+Nbw==</latexit><latexit sha1_base64="bJKUEM0AkWnqTCEuH9SFA9uv7d8=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnter1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+ru3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcw+Nbw==</latexit><latexit sha1_base64="bJKUEM0AkWnqTCEuH9SFA9uv7d8=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnter1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+ru3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcw+Nbw==</latexit>

t2
<latexit sha1_base64="Byc1lgia9jnAivAswjfsvrzDYYU=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8eKxhbaUDbbTbt0swm7E6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTZJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlEPOE55ENOBEpFgFK10j716r1J1a+4MZJl4BalCgWav8tXtJyyLuUImqTEdz00xyKlGwSSflLuZ4SllIzrgHUsVjbkJ8tmpE3JqlT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nTKNgRv8eVl4tdrVzX37rzauC7SKMExnMAZeHABDbiFJvjAYADP8ApvjnRenHfnY9664hQzR/AHzucPdJKNcA==</latexit><latexit sha1_base64="Byc1lgia9jnAivAswjfsvrzDYYU=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8eKxhbaUDbbTbt0swm7E6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTZJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlEPOE55ENOBEpFgFK10j716r1J1a+4MZJl4BalCgWav8tXtJyyLuUImqTEdz00xyKlGwSSflLuZ4SllIzrgHUsVjbkJ8tmpE3JqlT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nTKNgRv8eVl4tdrVzX37rzauC7SKMExnMAZeHABDbiFJvjAYADP8ApvjnRenHfnY9664hQzR/AHzucPdJKNcA==</latexit><latexit sha1_base64="Byc1lgia9jnAivAswjfsvrzDYYU=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8eKxhbaUDbbTbt0swm7E6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTZJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlEPOE55ENOBEpFgFK10j716r1J1a+4MZJl4BalCgWav8tXtJyyLuUImqTEdz00xyKlGwSSflLuZ4SllIzrgHUsVjbkJ8tmpE3JqlT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nTKNgRv8eVl4tdrVzX37rzauC7SKMExnMAZeHABDbiFJvjAYADP8ApvjnRenHfnY9664hQzR/AHzucPdJKNcA==</latexit>

cov(t1, t2) =
hh(x, t1)h(x, t2)ic

hh(x, t1)2ic
<latexit sha1_base64="PH5SCuxx+CDcZp41/Uikv9JliBQ="></latexit><latexit sha1_base64="PH5SCuxx+CDcZp41/Uikv9JliBQ="></latexit><latexit sha1_base64="PH5SCuxx+CDcZp41/Uikv9JliBQ="></latexit>

Memory in the directed polymer

/ shared path in [0, t1]
<latexit sha1_base64="PU4eX+UhmY6QYgVUXhoStvMxbV4=">AAACDnicbVC7SgNBFJ31GeMramkzGBQLCbsiqF3QxjKCMYFkCbOTm2RwdnaYuSuGJX9g46/YWKjYWtv5N04ehSYeGDiccy9zz4m0FBZ9/9ubm19YXFrOreRX19Y3Ngtb27c2SQ2HKk9kYuoRsyCFgioKlFDXBlgcSahFd5dDv3YPxopE3WBfQxizrhIdwRk6qVU4aGqTaExoE+EBM9tjBtpUM+xRoeiANvwjbAVhq1D0S/4IdJYEE1IkE1Raha9mO+FpDAq5ZNY2Al9jmDGDgksY5JupBc34HetCw1HFYrBhNsozoPtOadNOYtxTSEfq742Mxdb248hNxu5SO+0Nxf+8RoqdszATSqcIio8/6qSSuvzDcmhbGOAo+44wboS7lXLXCOPoKsy7EoLpyLOkelw6L/nXJ8XyxaSNHNkle+SQBOSUlMkVqZAq4eSRPJNX8uY9eS/eu/cxHp3zJjs75A+8zx9h7JvG</latexit><latexit sha1_base64="PU4eX+UhmY6QYgVUXhoStvMxbV4=">AAACDnicbVC7SgNBFJ31GeMramkzGBQLCbsiqF3QxjKCMYFkCbOTm2RwdnaYuSuGJX9g46/YWKjYWtv5N04ehSYeGDiccy9zz4m0FBZ9/9ubm19YXFrOreRX19Y3Ngtb27c2SQ2HKk9kYuoRsyCFgioKlFDXBlgcSahFd5dDv3YPxopE3WBfQxizrhIdwRk6qVU4aGqTaExoE+EBM9tjBtpUM+xRoeiANvwjbAVhq1D0S/4IdJYEE1IkE1Raha9mO+FpDAq5ZNY2Al9jmDGDgksY5JupBc34HetCw1HFYrBhNsozoPtOadNOYtxTSEfq742Mxdb248hNxu5SO+0Nxf+8RoqdszATSqcIio8/6qSSuvzDcmhbGOAo+44wboS7lXLXCOPoKsy7EoLpyLOkelw6L/nXJ8XyxaSNHNkle+SQBOSUlMkVqZAq4eSRPJNX8uY9eS/eu/cxHp3zJjs75A+8zx9h7JvG</latexit><latexit sha1_base64="PU4eX+UhmY6QYgVUXhoStvMxbV4=">AAACDnicbVC7SgNBFJ31GeMramkzGBQLCbsiqF3QxjKCMYFkCbOTm2RwdnaYuSuGJX9g46/YWKjYWtv5N04ehSYeGDiccy9zz4m0FBZ9/9ubm19YXFrOreRX19Y3Ngtb27c2SQ2HKk9kYuoRsyCFgioKlFDXBlgcSahFd5dDv3YPxopE3WBfQxizrhIdwRk6qVU4aGqTaExoE+EBM9tjBtpUM+xRoeiANvwjbAVhq1D0S/4IdJYEE1IkE1Raha9mO+FpDAq5ZNY2Al9jmDGDgksY5JupBc34HetCw1HFYrBhNsozoPtOadNOYtxTSEfq742Mxdb248hNxu5SO+0Nxf+8RoqdszATSqcIio8/6qSSuvzDcmhbGOAo+44wboS7lXLXCOPoKsy7EoLpyLOkelw6L/nXJ8XyxaSNHNkle+SQBOSUlMkVqZAq4eSRPJNX8uY9eS/eu/cxHp3zJjs75A+8zx9h7JvG</latexit>



t1
<latexit sha1_base64="bJKUEM0AkWnqTCEuH9SFA9uv7d8=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnter1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+ru3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcw+Nbw==</latexit><latexit sha1_base64="bJKUEM0AkWnqTCEuH9SFA9uv7d8=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnter1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+ru3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcw+Nbw==</latexit><latexit sha1_base64="bJKUEM0AkWnqTCEuH9SFA9uv7d8=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGltoQ9lsN+3SzSbsToQS+hO8eFDx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmlldW19o7xZ2dre2d2r7h88miTTjPsskYluh9RwKRT3UaDk7VRzGoeSt8LRzdRvPXFtRKIecJzyIKYDJSLBKFrpHnter1pz6+4MZJl4BalBgWav+tXtJyyLuUImqTEdz00xyKlGwSSfVLqZ4SllIzrgHUsVjbkJ8tmpE3JilT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nQqNgRv8eVl4p/Vr+ru3XmtcV2kUYYjOIZT8OACGnALTfCBwQCe4RXeHOm8OO/Ox7y15BQzh/AHzucPcw+Nbw==</latexit>

t2
<latexit sha1_base64="Byc1lgia9jnAivAswjfsvrzDYYU=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8eKxhbaUDbbTbt0swm7E6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTZJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlEPOE55ENOBEpFgFK10j716r1J1a+4MZJl4BalCgWav8tXtJyyLuUImqTEdz00xyKlGwSSflLuZ4SllIzrgHUsVjbkJ8tmpE3JqlT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nTKNgRv8eVl4tdrVzX37rzauC7SKMExnMAZeHABDbiFJvjAYADP8ApvjnRenHfnY9664hQzR/AHzucPdJKNcA==</latexit><latexit sha1_base64="Byc1lgia9jnAivAswjfsvrzDYYU=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8eKxhbaUDbbTbt0swm7E6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTZJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlEPOE55ENOBEpFgFK10j716r1J1a+4MZJl4BalCgWav8tXtJyyLuUImqTEdz00xyKlGwSSflLuZ4SllIzrgHUsVjbkJ8tmpE3JqlT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nTKNgRv8eVl4tdrVzX37rzauC7SKMExnMAZeHABDbiFJvjAYADP8ApvjnRenHfnY9664hQzR/AHzucPdJKNcA==</latexit><latexit sha1_base64="Byc1lgia9jnAivAswjfsvrzDYYU=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ4KkkR1FvRi8eKxhbaUDbbTbt0swm7E6GE/gQvHlS8+o+8+W/ctjlo64OBx3szzMwLUykMuu63s7K6tr6xWdoqb+/s7u1XDg4fTZJpxn2WyES3Q2q4FIr7KFDydqo5jUPJW+HoZuq3nrg2IlEPOE55ENOBEpFgFK10j716r1J1a+4MZJl4BalCgWav8tXtJyyLuUImqTEdz00xyKlGwSSflLuZ4SllIzrgHUsVjbkJ8tmpE3JqlT6JEm1LIZmpvydyGhszjkPbGVMcmkVvKv7ndTKMLoNcqDRDrth8UZRJggmZ/k36QnOGcmwJZVrYWwkbUk0Z2nTKNgRv8eVl4tdrVzX37rzauC7SKMExnMAZeHABDbiFJvjAYADP8ApvjnRenHfnY9664hQzR/AHzucPdJKNcA==</latexit>

t2/t1 ! 1
<latexit sha1_base64="pPrycJ9N9Yg0wFEz3Y4TPMWH6nE=">AAAB+nicbVBNS8NAEN34WetXrEcvi0XwVJMiqLeiF48VjC00IWy2m3bpZhN2J2Io/StePKh49Zd489+4bXPQ1gcDj/dmmJkXZYJrcJxva2V1bX1js7JV3d7Z3du3D2oPOs0VZR5NRaq6EdFMcMk84CBYN1OMJJFgnWh0M/U7j0xpnsp7KDIWJGQgecwpASOFdg3C5hmELvYhxT6XMRShXXcazgx4mbglqaMS7dD+8vspzRMmgQqidc91MgjGRAGngk2qfq5ZRuiIDFjPUEkSpoPx7PYJPjFKH8epMiUBz9TfE2OSaF0kkelMCAz1ojcV//N6OcSXwZjLLAcm6XxRnAts/pwGgftcMQqiMIRQxc2tmA6JIhRMXFUTgrv48jLxmo2rhnN3Xm9dl2lU0BE6RqfIRReohW5RG3mIoif0jF7RmzWxXqx362PeumKVM4foD6zPHytck28=</latexit><latexit sha1_base64="pPrycJ9N9Yg0wFEz3Y4TPMWH6nE=">AAAB+nicbVBNS8NAEN34WetXrEcvi0XwVJMiqLeiF48VjC00IWy2m3bpZhN2J2Io/StePKh49Zd489+4bXPQ1gcDj/dmmJkXZYJrcJxva2V1bX1js7JV3d7Z3du3D2oPOs0VZR5NRaq6EdFMcMk84CBYN1OMJJFgnWh0M/U7j0xpnsp7KDIWJGQgecwpASOFdg3C5hmELvYhxT6XMRShXXcazgx4mbglqaMS7dD+8vspzRMmgQqidc91MgjGRAGngk2qfq5ZRuiIDFjPUEkSpoPx7PYJPjFKH8epMiUBz9TfE2OSaF0kkelMCAz1ojcV//N6OcSXwZjLLAcm6XxRnAts/pwGgftcMQqiMIRQxc2tmA6JIhRMXFUTgrv48jLxmo2rhnN3Xm9dl2lU0BE6RqfIRReohW5RG3mIoif0jF7RmzWxXqx362PeumKVM4foD6zPHytck28=</latexit><latexit sha1_base64="pPrycJ9N9Yg0wFEz3Y4TPMWH6nE=">AAAB+nicbVBNS8NAEN34WetXrEcvi0XwVJMiqLeiF48VjC00IWy2m3bpZhN2J2Io/StePKh49Zd489+4bXPQ1gcDj/dmmJkXZYJrcJxva2V1bX1js7JV3d7Z3du3D2oPOs0VZR5NRaq6EdFMcMk84CBYN1OMJJFgnWh0M/U7j0xpnsp7KDIWJGQgecwpASOFdg3C5hmELvYhxT6XMRShXXcazgx4mbglqaMS7dD+8vspzRMmgQqidc91MgjGRAGngk2qfq5ZRuiIDFjPUEkSpoPx7PYJPjFKH8epMiUBz9TfE2OSaF0kkelMCAz1ojcV//N6OcSXwZjLLAcm6XxRnAts/pwGgftcMQqiMIRQxc2tmA6JIhRMXFUTgrv48jLxmo2rhnN3Xm9dl2lU0BE6RqfIRReohW5RG3mIoif0jF7RmzWxXqx362PeumKVM4foD6zPHytck28=</latexit> / 0.623 . . .

<latexit sha1_base64="UZ6avQQiAj87WF7ZONSPrAHMgbk=">AAAB+3icbVDLSsNAFJ3UV62vaJduBovgKiRVfOyKblxWMLbQhDKZTNqhk8wwMxFKqL/ixoWKW3/EnX/jtM1CWw9cOJxzL/feEwlGlXbdb6uysrq2vlHdrG1t7+zu2fsHD4rnEhMfc8ZlN0KKMJoRX1PNSFdIgtKIkU40upn6nUciFeXZvR4LEqZokNGEYqSN1LfrgZBcaA5d57x5GrCYa9W3G67jzgCXiVeSBijR7ttfQcxxnpJMY4aU6nmu0GGBpKaYkUktyBURCI/QgPQMzVBKVFjMjp/AY6PEMOHSVKbhTP09UaBUqXEamc4U6aFa9Kbif14v18llWNBM5JpkeL4oyRk0z06TgDGVBGs2NgRhSc2tEA+RRFibvGomBG/x5WXiN50rx707a7SuyzSq4BAcgRPggQvQAregDXyAwRg8g1fwZj1ZL9a79TFvrVjlTB38gfX5A+j9k9c=</latexit><latexit sha1_base64="UZ6avQQiAj87WF7ZONSPrAHMgbk=">AAAB+3icbVDLSsNAFJ3UV62vaJduBovgKiRVfOyKblxWMLbQhDKZTNqhk8wwMxFKqL/ixoWKW3/EnX/jtM1CWw9cOJxzL/feEwlGlXbdb6uysrq2vlHdrG1t7+zu2fsHD4rnEhMfc8ZlN0KKMJoRX1PNSFdIgtKIkU40upn6nUciFeXZvR4LEqZokNGEYqSN1LfrgZBcaA5d57x5GrCYa9W3G67jzgCXiVeSBijR7ttfQcxxnpJMY4aU6nmu0GGBpKaYkUktyBURCI/QgPQMzVBKVFjMjp/AY6PEMOHSVKbhTP09UaBUqXEamc4U6aFa9Kbif14v18llWNBM5JpkeL4oyRk0z06TgDGVBGs2NgRhSc2tEA+RRFibvGomBG/x5WXiN50rx707a7SuyzSq4BAcgRPggQvQAregDXyAwRg8g1fwZj1ZL9a79TFvrVjlTB38gfX5A+j9k9c=</latexit><latexit sha1_base64="UZ6avQQiAj87WF7ZONSPrAHMgbk=">AAAB+3icbVDLSsNAFJ3UV62vaJduBovgKiRVfOyKblxWMLbQhDKZTNqhk8wwMxFKqL/ixoWKW3/EnX/jtM1CWw9cOJxzL/feEwlGlXbdb6uysrq2vlHdrG1t7+zu2fsHD4rnEhMfc8ZlN0KKMJoRX1PNSFdIgtKIkU40upn6nUciFeXZvR4LEqZokNGEYqSN1LfrgZBcaA5d57x5GrCYa9W3G67jzgCXiVeSBijR7ttfQcxxnpJMY4aU6nmu0GGBpKaYkUktyBURCI/QgPQMzVBKVFjMjp/AY6PEMOHSVKbhTP09UaBUqXEamc4U6aFa9Kbif14v18llWNBM5JpkeL4oyRk0z06TgDGVBGs2NgRhSc2tEA+RRFibvGomBG/x5WXiN50rx707a7SuyzSq4BAcgRPggQvQAregDXyAwRg8g1fwZj1ZL9a79TFvrVjlTB38gfX5A+j9k9c=</latexit>

Memory in the directed polymer

cov(t1, t2) =
hh(x, t1)h(x, t2)ic

hh(x, t1)2ic
<latexit sha1_base64="PH5SCuxx+CDcZp41/Uikv9JliBQ="></latexit><latexit sha1_base64="PH5SCuxx+CDcZp41/Uikv9JliBQ="></latexit><latexit sha1_base64="PH5SCuxx+CDcZp41/Uikv9JliBQ="></latexit>

/ shared path in [0, t1]
<latexit sha1_base64="PU4eX+UhmY6QYgVUXhoStvMxbV4=">AAACDnicbVC7SgNBFJ31GeMramkzGBQLCbsiqF3QxjKCMYFkCbOTm2RwdnaYuSuGJX9g46/YWKjYWtv5N04ehSYeGDiccy9zz4m0FBZ9/9ubm19YXFrOreRX19Y3Ngtb27c2SQ2HKk9kYuoRsyCFgioKlFDXBlgcSahFd5dDv3YPxopE3WBfQxizrhIdwRk6qVU4aGqTaExoE+EBM9tjBtpUM+xRoeiANvwjbAVhq1D0S/4IdJYEE1IkE1Raha9mO+FpDAq5ZNY2Al9jmDGDgksY5JupBc34HetCw1HFYrBhNsozoPtOadNOYtxTSEfq742Mxdb248hNxu5SO+0Nxf+8RoqdszATSqcIio8/6qSSuvzDcmhbGOAo+44wboS7lXLXCOPoKsy7EoLpyLOkelw6L/nXJ8XyxaSNHNkle+SQBOSUlMkVqZAq4eSRPJNX8uY9eS/eu/cxHp3zJjs75A+8zx9h7JvG</latexit><latexit sha1_base64="PU4eX+UhmY6QYgVUXhoStvMxbV4=">AAACDnicbVC7SgNBFJ31GeMramkzGBQLCbsiqF3QxjKCMYFkCbOTm2RwdnaYuSuGJX9g46/YWKjYWtv5N04ehSYeGDiccy9zz4m0FBZ9/9ubm19YXFrOreRX19Y3Ngtb27c2SQ2HKk9kYuoRsyCFgioKlFDXBlgcSahFd5dDv3YPxopE3WBfQxizrhIdwRk6qVU4aGqTaExoE+EBM9tjBtpUM+xRoeiANvwjbAVhq1D0S/4IdJYEE1IkE1Raha9mO+FpDAq5ZNY2Al9jmDGDgksY5JupBc34HetCw1HFYrBhNsozoPtOadNOYtxTSEfq742Mxdb248hNxu5SO+0Nxf+8RoqdszATSqcIio8/6qSSuvzDcmhbGOAo+44wboS7lXLXCOPoKsy7EoLpyLOkelw6L/nXJ8XyxaSNHNkle+SQBOSUlMkVqZAq4eSRPJNX8uY9eS/eu/cxHp3zJjs75A+8zx9h7JvG</latexit><latexit sha1_base64="PU4eX+UhmY6QYgVUXhoStvMxbV4=">AAACDnicbVC7SgNBFJ31GeMramkzGBQLCbsiqF3QxjKCMYFkCbOTm2RwdnaYuSuGJX9g46/YWKjYWtv5N04ehSYeGDiccy9zz4m0FBZ9/9ubm19YXFrOreRX19Y3Ngtb27c2SQ2HKk9kYuoRsyCFgioKlFDXBlgcSahFd5dDv3YPxopE3WBfQxizrhIdwRk6qVU4aGqTaExoE+EBM9tjBtpUM+xRoeiANvwjbAVhq1D0S/4IdJYEE1IkE1Raha9mO+FpDAq5ZNY2Al9jmDGDgksY5JupBc34HetCw1HFYrBhNsozoPtOadNOYtxTSEfq742Mxdb248hNxu5SO+0Nxf+8RoqdszATSqcIio8/6qSSuvzDcmhbGOAo+44wboS7lXLXCOPoKsy7EoLpyLOkelw6L/nXJ8XyxaSNHNkle+SQBOSUlMkVqZAq4eSRPJNX8uY9eS/eu/cxHp3zJjs75A+8zx9h7JvG</latexit>
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ve↵s qdrs ⇠ s
<latexit sha1_base64="4sx8WM/FYFSnQP8meWfsYEp7b+M=">AAACD3icbVDLSgNBEJz1GeMr6tHLYBA9hY0I6i3oxWME1wSycZmd9CZDZh/O9AbDkk/w4q948aDi1as3/8bJA9TEgoaaqm6mu/xECo22/WXNzS8sLi3nVvKra+sbm4Wt7Rsdp4qDw2MZq7rPNEgRgYMCJdQTBSz0JdT87sXQr/VAaRFH19hPoBmydiQCwRkaySsc9Dx9m7kI95hBEAwG9O5HaCnzdrUIqfYKRbtkj0BnSXlCimSCqlf4dFsxT0OIkEumdaNsJ9jMmELBJQzybqohYbzL2tAwNGIh6GY2OmhA943SokGsTEVIR+rviYyFWvdD33SGDDt62huK/3mNFIPTZiaiJEWI+PijIJUUYzpMh7aEAo6ybwjjSphdKe8wxTiaDPMmhPL0ybPEOSqdleyr42LlfJJGjuySPXJIyuSEVMglqRKHcPJAnsgLebUerWfrzXoft85Zk5kd8gfWxzfbQZ3s</latexit><latexit sha1_base64="4sx8WM/FYFSnQP8meWfsYEp7b+M=">AAACD3icbVDLSgNBEJz1GeMr6tHLYBA9hY0I6i3oxWME1wSycZmd9CZDZh/O9AbDkk/w4q948aDi1as3/8bJA9TEgoaaqm6mu/xECo22/WXNzS8sLi3nVvKra+sbm4Wt7Rsdp4qDw2MZq7rPNEgRgYMCJdQTBSz0JdT87sXQr/VAaRFH19hPoBmydiQCwRkaySsc9Dx9m7kI95hBEAwG9O5HaCnzdrUIqfYKRbtkj0BnSXlCimSCqlf4dFsxT0OIkEumdaNsJ9jMmELBJQzybqohYbzL2tAwNGIh6GY2OmhA943SokGsTEVIR+rviYyFWvdD33SGDDt62huK/3mNFIPTZiaiJEWI+PijIJUUYzpMh7aEAo6ybwjjSphdKe8wxTiaDPMmhPL0ybPEOSqdleyr42LlfJJGjuySPXJIyuSEVMglqRKHcPJAnsgLebUerWfrzXoft85Zk5kd8gfWxzfbQZ3s</latexit><latexit sha1_base64="4sx8WM/FYFSnQP8meWfsYEp7b+M=">AAACD3icbVDLSgNBEJz1GeMr6tHLYBA9hY0I6i3oxWME1wSycZmd9CZDZh/O9AbDkk/w4q948aDi1as3/8bJA9TEgoaaqm6mu/xECo22/WXNzS8sLi3nVvKra+sbm4Wt7Rsdp4qDw2MZq7rPNEgRgYMCJdQTBSz0JdT87sXQr/VAaRFH19hPoBmydiQCwRkaySsc9Dx9m7kI95hBEAwG9O5HaCnzdrUIqfYKRbtkj0BnSXlCimSCqlf4dFsxT0OIkEumdaNsJ9jMmELBJQzybqohYbzL2tAwNGIh6GY2OmhA943SokGsTEVIR+rviYyFWvdD33SGDDt62huK/3mNFIPTZiaiJEWI+PijIJUUYzpMh7aEAo6ybwjjSphdKe8wxTiaDPMmhPL0ybPEOSqdleyr42LlfJJGjuySPXJIyuSEVMglqRKHcPJAnsgLebUerWfrzXoft85Zk5kd8gfWxzfbQZ3s</latexit>
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