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1609.04803 with Kurkela, Spalinski and Svensson

N=4 SYM (holography)

EKT with ⌘/s = 0.624

conformal RTA KT with 
⌘/s = 0.624

hydrodynamics
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transient QNMs
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Boost-invariance: in                                                                   coords no    -dep

In setups of interest,                                                                                     
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Boost-invariant dynamics
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Boost-invariant hydrodynamics
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1103.3452 with Janik & Witaszczyk

Hydrodynamics = a class of

⇡µ⌫ [E , u↵] =�⌘ �µ⌫+⌘ ⌧⇡D�µ⌫ + �1 �
hµ

��
⌫i�+ . . .

hTµ⌫i := E uµu⌫ + P(E) {gµ⌫ + uµu⌫}+ ⇡µ⌫ [E , u↵]

with

% see 1503.07514 with Spalinski and Romatschke’s plenary talk for another take on it
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Boost-invariant conformal hydrodynamics:
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% gradient expansion becomes a series in     ;                 are the same for all states 
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How does relativistic kinetic theory remember 
about initial conditions? 1802.08225 with Svensson

In kinetic theory, the fundamental variable is            solving the Boltzmann equation                   f(x, p)

pµ@µf = C[f ] interactions

For the boost-invariant flow,    is a function of     and 2 components of f ⌧ pµ

What kind of corrections to                                               defined using

hTµ⌫i =
Z

dP f(x, p) pµp⌫

Ah ⌘ a1 w
�1 + a2 w

�2 + . . .

carry the vast amount of information about an initial state,             , to late times    ?f(⌧0, p) w
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The relaxation time approximation 1802.08225 with Svensson

We focus on     in the relaxation time approximation C

C ⇠ � 1

⌧rel
(f � feq[f ])

We take                                with the conformal case           ; Now               .⌧rel ⇠
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This theory can be reformulated as an integral equation for 1984 Baym
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The gradient expansion
1802.08225 with Svensson

Integration by parts of                                                  gives hydrodynamics:
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<latexit sha1_base64="yLjiiE13qvj0qV9VRBJmF7MM9MM=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoB6Egh48VrC22Iay2U7apZtN2J0IJfRfePGg4tWf481/47bNQVsfDDzem2FmXpBIYdB1v53Cyura+kZxs7S1vbO7V94/eDBxqjk0eSxj3Q6YASkUNFGghHaigUWBhFYwup76rSfQRsTqHscJ+BEbKBEKztBKj90bkMjoFfV65YpbdWegy8TLSYXkaPTKX91+zNMIFHLJjOl4boJ+xjQKLmFS6qYGEsZHbAAdSxWLwPjZ7OIJPbFKn4axtqWQztTfExmLjBlHge2MGA7NojcV//M6KYYXfiZUkiIoPl8UppJiTKfv077QwFGOLWFcC3sr5UOmGUcbUsmG4C2+vEyaZ9XLqntXq9RreRpFckSOySnxyDmpk1vSIE3CiSLP5JW8OcZ5cd6dj3lrwclnDskfOJ8/bYKPlw==</latexit><latexit sha1_base64="yLjiiE13qvj0qV9VRBJmF7MM9MM=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoB6Egh48VrC22Iay2U7apZtN2J0IJfRfePGg4tWf481/47bNQVsfDDzem2FmXpBIYdB1v53Cyura+kZxs7S1vbO7V94/eDBxqjk0eSxj3Q6YASkUNFGghHaigUWBhFYwup76rSfQRsTqHscJ+BEbKBEKztBKj90bkMjoFfV65YpbdWegy8TLSYXkaPTKX91+zNMIFHLJjOl4boJ+xjQKLmFS6qYGEsZHbAAdSxWLwPjZ7OIJPbFKn4axtqWQztTfExmLjBlHge2MGA7NojcV//M6KYYXfiZUkiIoPl8UppJiTKfv077QwFGOLWFcC3sr5UOmGUcbUsmG4C2+vEyaZ9XLqntXq9RreRpFckSOySnxyDmpk1vSIE3CiSLP5JW8OcZ5cd6dj3lrwclnDskfOJ8/bYKPlw==</latexit><latexit sha1_base64="yLjiiE13qvj0qV9VRBJmF7MM9MM=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoB6Egh48VrC22Iay2U7apZtN2J0IJfRfePGg4tWf481/47bNQVsfDDzem2FmXpBIYdB1v53Cyura+kZxs7S1vbO7V94/eDBxqjk0eSxj3Q6YASkUNFGghHaigUWBhFYwup76rSfQRsTqHscJ+BEbKBEKztBKj90bkMjoFfV65YpbdWegy8TLSYXkaPTKX91+zNMIFHLJjOl4boJ+xjQKLmFS6qYGEsZHbAAdSxWLwPjZ7OIJPbFKn4axtqWQztTfExmLjBlHge2MGA7NojcV//M6KYYXfiZUkiIoPl8UppJiTKfv077QwFGOLWFcC3sr5UOmGUcbUsmG4C2+vEyaZ9XLqntXq9RreRpFckSOySnxyDmpk1vSIE3CiSLP5JW8OcZ5cd6dj3lrwclnDskfOJ8/bYKPlw==</latexit>

Lessons:
• gradient expansion diverges,          for        , as for N=4, BRSSS, …

• for           is too small to counter expansion - no hydrodynamics at late 

an ⇠ n!
<latexit sha1_base64="KpwlIjC4v8/M+E2caQESbjWfaz0=">AAAB83icbVBNS8NAEJ3Ur1q/qh69rBbBU0mkoN4KXjxWMLbQhrLZbtqlu5u4uymU0N/hxYOKV/+MN/+N2zQHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uHRo45TRahPYh6rTog15UxS3zDDaSdRFIuQ03Y4vp377QlVmsXywUwTGgg8lCxiBBsrBbifyRnqaSaQPO1Xa27dzYFWiVeQGhRo9atfvUFMUkGlIRxr3fXcxAQZVoYRTmeVXqppgskYD2nXUokF1UGWHz1D51YZoChWtqRBufp7IsNC66kIbafAZqSXvbn4n9dNTXQdZEwmqaGSLBZFKUcmRvME0IApSgyfWoKJYvZWREZYYWJsThUbgrf88irxL+s3dfe+UWs2ijTKcAJncAEeXEET7qAFPhB4gmd4hTdn4rw4787HorXkFDPH8AfO5w9pMpFb</latexit><latexit sha1_base64="KpwlIjC4v8/M+E2caQESbjWfaz0=">AAAB83icbVBNS8NAEJ3Ur1q/qh69rBbBU0mkoN4KXjxWMLbQhrLZbtqlu5u4uymU0N/hxYOKV/+MN/+N2zQHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uHRo45TRahPYh6rTog15UxS3zDDaSdRFIuQ03Y4vp377QlVmsXywUwTGgg8lCxiBBsrBbifyRnqaSaQPO1Xa27dzYFWiVeQGhRo9atfvUFMUkGlIRxr3fXcxAQZVoYRTmeVXqppgskYD2nXUokF1UGWHz1D51YZoChWtqRBufp7IsNC66kIbafAZqSXvbn4n9dNTXQdZEwmqaGSLBZFKUcmRvME0IApSgyfWoKJYvZWREZYYWJsThUbgrf88irxL+s3dfe+UWs2ijTKcAJncAEeXEET7qAFPhB4gmd4hTdn4rw4787HorXkFDPH8AfO5w9pMpFb</latexit><latexit sha1_base64="KpwlIjC4v8/M+E2caQESbjWfaz0=">AAAB83icbVBNS8NAEJ3Ur1q/qh69rBbBU0mkoN4KXjxWMLbQhrLZbtqlu5u4uymU0N/hxYOKV/+MN/+N2zQHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uHRo45TRahPYh6rTog15UxS3zDDaSdRFIuQ03Y4vp377QlVmsXywUwTGgg8lCxiBBsrBbifyRnqaSaQPO1Xa27dzYFWiVeQGhRo9atfvUFMUkGlIRxr3fXcxAQZVoYRTmeVXqppgskYD2nXUokF1UGWHz1D51YZoChWtqRBufp7IsNC66kIbafAZqSXvbn4n9dNTXQdZEwmqaGSLBZFKUcmRvME0IApSgyfWoKJYvZWREZYYWJsThUbgrf88irxL+s3dfe+UWs2ijTKcAJncAEeXEET7qAFPhB4gmd4hTdn4rw4787HorXkFDPH8AfO5w9pMpFb</latexit>

n � 1
<latexit sha1_base64="3qGv2q8lKBmE6NNHdb3A5lHcsPk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4rGFtoQ9lsN+nSzSbsToQS+iO8eFDx6v/x5r9x2+agrQ8GHu/NMDMvzKQw6LrfTmVtfWNzq7pd29nd2z+oHx49mjTXjPsslanuhtRwKRT3UaDk3UxzmoSSd8Lx7czvPHFtRKoecJLxIKGxEpFgFK3UUaQfx8Qb1Btu052DrBKvJA0o0R7Uv/rDlOUJV8gkNabnuRkGBdUomOTTWj83PKNsTGPes1TRhJugmJ87JWdWGZIo1bYUkrn6e6KgiTGTJLSdCcWRWfZm4n9eL8foOiiEynLkii0WRbkkmJLZ72QoNGcoJ5ZQpoW9lbAR1ZShTahmQ/CWX14l/kXzpuneXzZal2UaVTiBUzgHD66gBXfQBh8YjOEZXuHNyZwX5935WLRWnHLmGP7A+fwBkq6Ojg==</latexit><latexit sha1_base64="3qGv2q8lKBmE6NNHdb3A5lHcsPk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4rGFtoQ9lsN+nSzSbsToQS+iO8eFDx6v/x5r9x2+agrQ8GHu/NMDMvzKQw6LrfTmVtfWNzq7pd29nd2z+oHx49mjTXjPsslanuhtRwKRT3UaDk3UxzmoSSd8Lx7czvPHFtRKoecJLxIKGxEpFgFK3UUaQfx8Qb1Btu052DrBKvJA0o0R7Uv/rDlOUJV8gkNabnuRkGBdUomOTTWj83PKNsTGPes1TRhJugmJ87JWdWGZIo1bYUkrn6e6KgiTGTJLSdCcWRWfZm4n9eL8foOiiEynLkii0WRbkkmJLZ72QoNGcoJ5ZQpoW9lbAR1ZShTahmQ/CWX14l/kXzpuneXzZal2UaVTiBUzgHD66gBXfQBh8YjOEZXuHNyZwX5935WLRWnHLmGP7A+fwBkq6Ojg==</latexit><latexit sha1_base64="3qGv2q8lKBmE6NNHdb3A5lHcsPk=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG8FLx4rGFtoQ9lsN+nSzSbsToQS+iO8eFDx6v/x5r9x2+agrQ8GHu/NMDMvzKQw6LrfTmVtfWNzq7pd29nd2z+oHx49mjTXjPsslanuhtRwKRT3UaDk3UxzmoSSd8Lx7czvPHFtRKoecJLxIKGxEpFgFK3UUaQfx8Qb1Btu052DrBKvJA0o0R7Uv/rDlOUJV8gkNabnuRkGBdUomOTTWj83PKNsTGPes1TRhJugmJ87JWdWGZIo1bYUkrn6e6KgiTGTJLSdCcWRWfZm4n9eL8foOiiEynLkii0WRbkkmJLZ72QoNGcoJ5ZQpoW9lbAR1ZShTahmQ/CWX14l/kXzpuneXzZal2UaVTiBUzgHD66gBXfQBh8YjOEZXuHNyZwX5935WLRWnHLmGP7A+fwBkq6Ojg==</latexit>

� � 3
<latexit sha1_base64="vA1HREBouiYzEfp7lMp1YrK9Dng=">AAAB83icbVDLTgJBEJzFF+IL9ehlIjHxRHaVRL2R6MEjJq6QsBsyO/TChNkHM70khPAdXjyo8erPePNvHGAPClbSSaWqO91dQSqFRtv+tgpr6xubW8Xt0s7u3v5B+fDoSSeZ4uDyRCaqFTANUsTgokAJrVQBiwIJzWBwO/ObI1BaJPEjjlPwI9aLRSg4QyP53h1IZNTrwZBedsoVu2rPQVeJk5MKydHolL+8bsKzCGLkkmndduwU/QlTKLiEacnLNKSMD1gP2obGLALtT+ZHT+mZUbo0TJSpGOlc/T0xYZHW4ygwnRHDvl72ZuJ/XjvD8NqfiDjNEGK+WBRmkmJCZwnQrlDAUY4NYVwJcyvlfaYYR5NTyYTgLL+8StyL6k3VfqhV6rU8jSI5IafknDjkitTJPWkQl3AyJM/klbxZI+vFerc+Fq0FK585Jn9gff4A+dCREw==</latexit><latexit sha1_base64="vA1HREBouiYzEfp7lMp1YrK9Dng=">AAAB83icbVDLTgJBEJzFF+IL9ehlIjHxRHaVRL2R6MEjJq6QsBsyO/TChNkHM70khPAdXjyo8erPePNvHGAPClbSSaWqO91dQSqFRtv+tgpr6xubW8Xt0s7u3v5B+fDoSSeZ4uDyRCaqFTANUsTgokAJrVQBiwIJzWBwO/ObI1BaJPEjjlPwI9aLRSg4QyP53h1IZNTrwZBedsoVu2rPQVeJk5MKydHolL+8bsKzCGLkkmndduwU/QlTKLiEacnLNKSMD1gP2obGLALtT+ZHT+mZUbo0TJSpGOlc/T0xYZHW4ygwnRHDvl72ZuJ/XjvD8NqfiDjNEGK+WBRmkmJCZwnQrlDAUY4NYVwJcyvlfaYYR5NTyYTgLL+8StyL6k3VfqhV6rU8jSI5IafknDjkitTJPWkQl3AyJM/klbxZI+vFerc+Fq0FK585Jn9gff4A+dCREw==</latexit><latexit sha1_base64="vA1HREBouiYzEfp7lMp1YrK9Dng=">AAAB83icbVDLTgJBEJzFF+IL9ehlIjHxRHaVRL2R6MEjJq6QsBsyO/TChNkHM70khPAdXjyo8erPePNvHGAPClbSSaWqO91dQSqFRtv+tgpr6xubW8Xt0s7u3v5B+fDoSSeZ4uDyRCaqFTANUsTgokAJrVQBiwIJzWBwO/ObI1BaJPEjjlPwI9aLRSg4QyP53h1IZNTrwZBedsoVu2rPQVeJk5MKydHolL+8bsKzCGLkkmndduwU/QlTKLiEacnLNKSMD1gP2obGLALtT+ZHT+mZUbo0TJSpGOlc/T0xYZHW4ygwnRHDvl72ZuJ/XjvD8NqfiDjNEGK+WBRmkmJCZwnQrlDAUY4NYVwJcyvlfaYYR5NTyYTgLL+8StyL6k3VfqhV6rU8jSI5IafknDjkitTJPWkQl3AyJM/klbxZI+vFerc+Fq0FK585Jn9gff4A+dCREw==</latexit>

C
<latexit sha1_base64="nJEsTuxq36OMfng1r9tAktiNcoA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KvXisYNpCG8pmu2nXbnbD7kYoof/BiwcVr/4gb/4bN20O2vpg4PHeDDPzwoQzbVz32yltbG5t75R3K3v7B4dH1eOTjpapItQnkkvVC7GmnAnqG2Y47SWK4jjktBtOW7nffaJKMykezCyhQYzHgkWMYGOlzoBgjlrDas2tuwugdeIVpAYF2sPq12AkSRpTYQjHWvc9NzFBhpVhhNN5ZZBqmmAyxWPat1TgmOogW1w7RxdWGaFIKlvCoIX6eyLDsdazOLSdMTYTverl4n9ePzXRTZAxkaSGCrJcFKUcGYny19GIKUoMn1mCiWL2VkQmWGFibEAVG4K3+vI68a/qt3X3vlFrNoo0ynAG53AJHlxDE+6gDT4QeIRneIU3RzovzrvzsWwtOcXMKfyB8/kDRR+Oag==</latexit><latexit sha1_base64="nJEsTuxq36OMfng1r9tAktiNcoA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KvXisYNpCG8pmu2nXbnbD7kYoof/BiwcVr/4gb/4bN20O2vpg4PHeDDPzwoQzbVz32yltbG5t75R3K3v7B4dH1eOTjpapItQnkkvVC7GmnAnqG2Y47SWK4jjktBtOW7nffaJKMykezCyhQYzHgkWMYGOlzoBgjlrDas2tuwugdeIVpAYF2sPq12AkSRpTYQjHWvc9NzFBhpVhhNN5ZZBqmmAyxWPat1TgmOogW1w7RxdWGaFIKlvCoIX6eyLDsdazOLSdMTYTverl4n9ePzXRTZAxkaSGCrJcFKUcGYny19GIKUoMn1mCiWL2VkQmWGFibEAVG4K3+vI68a/qt3X3vlFrNoo0ynAG53AJHlxDE+6gDT4QeIRneIU3RzovzrvzsWwtOcXMKfyB8/kDRR+Oag==</latexit><latexit sha1_base64="nJEsTuxq36OMfng1r9tAktiNcoA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KvXisYNpCG8pmu2nXbnbD7kYoof/BiwcVr/4gb/4bN20O2vpg4PHeDDPzwoQzbVz32yltbG5t75R3K3v7B4dH1eOTjpapItQnkkvVC7GmnAnqG2Y47SWK4jjktBtOW7nffaJKMykezCyhQYzHgkWMYGOlzoBgjlrDas2tuwugdeIVpAYF2sPq12AkSRpTYQjHWvc9NzFBhpVhhNN5ZZBqmmAyxWPat1TgmOogW1w7RxdWGaFIKlvCoIX6eyLDsdazOLSdMTYTverl4n9ePzXRTZAxkaSGCrJcFKUcGYny19GIKUoMn1mCiWL2VkQmWGFibEAVG4K3+vI68a/qt3X3vlFrNoo0ynAG53AJHlxDE+6gDT4QeIRneIU3RzovzrvzsWwtOcXMKfyB8/kDRR+Oag==</latexit>

⌧
<latexit sha1_base64="6G1bIut02ePGly4d//QZjUqY+14=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF48VjC20oWy2m3bp7ibsToQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvSgU36HnfTmVtfWNzq7pd29nd2z+oHx49miTTlAU0EYnuRsQwwRULkKNg3VQzIiPBOtHktvA7T0wbnqgHnKYslGSkeMwpwULqI8kG9YbX9OZwV4lfkgaUaA/qX/1hQjPJFFJBjOn5XophTjRyKtis1s8MSwmdkBHrWaqIZCbM57fO3DOrDN040bYUunP190ROpDFTGdlOSXBslr1C/M/rZRhfhzlXaYZM0cWiOBMuJm7xuDvkmlEUU0sI1dze6tIx0YSijadmQ/CXX14lwUXzpundXzZal2UaVTiBUzgHH66gBXfQhgAojOEZXuHNkc6L8+58LForTjlzDH/gfP4AicuODQ==</latexit><latexit sha1_base64="6G1bIut02ePGly4d//QZjUqY+14=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF48VjC20oWy2m3bp7ibsToQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvSgU36HnfTmVtfWNzq7pd29nd2z+oHx49miTTlAU0EYnuRsQwwRULkKNg3VQzIiPBOtHktvA7T0wbnqgHnKYslGSkeMwpwULqI8kG9YbX9OZwV4lfkgaUaA/qX/1hQjPJFFJBjOn5XophTjRyKtis1s8MSwmdkBHrWaqIZCbM57fO3DOrDN040bYUunP190ROpDFTGdlOSXBslr1C/M/rZRhfhzlXaYZM0cWiOBMuJm7xuDvkmlEUU0sI1dze6tIx0YSijadmQ/CXX14lwUXzpundXzZal2UaVTiBUzgHH66gBXfQhgAojOEZXuHNkc6L8+58LForTjlzDH/gfP4AicuODQ==</latexit><latexit sha1_base64="6G1bIut02ePGly4d//QZjUqY+14=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF48VjC20oWy2m3bp7ibsToQS+he8eFDx6i/y5r9x0+agrQ8GHu/NMDMvSgU36HnfTmVtfWNzq7pd29nd2z+oHx49miTTlAU0EYnuRsQwwRULkKNg3VQzIiPBOtHktvA7T0wbnqgHnKYslGSkeMwpwULqI8kG9YbX9OZwV4lfkgaUaA/qX/1hQjPJFFJBjOn5XophTjRyKtis1s8MSwmdkBHrWaqIZCbM57fO3DOrDN040bYUunP190ROpDFTGdlOSXBslr1C/M/rZRhfhzlXaYZM0cWiOBMuJm7xuDvkmlEUU0sI1dze6tIx0YSijadmQ/CXX14lwUXzpundXzZal2UaVTiBUzgHH66gBXfQhgAojOEZXuHNkc6L8+58LForTjlzDH/gfP4AicuODQ==</latexit>

see 1707.02282 with Florkowski & Spalinski
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<latexit sha1_base64="HnqoBXVMz4OxwLyGz33PqJxheE0="></latexit><latexit sha1_base64="HnqoBXVMz4OxwLyGz33PqJxheE0="></latexit><latexit sha1_base64="HnqoBXVMz4OxwLyGz33PqJxheE0="></latexit>

rewriting in terms of                                                  at large   :w
<latexit sha1_base64="8sB2D/4fJvLT4mHyk1QGZ4IRdgo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjy2YGyhDWWznbRrN5uwu1FK6C/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fDoXsepYuixWMSqE1CNgkv0DDcCO4lCGgUC28H4Zua3H1FpHss7M0nQj+hQ8pAzaqzUeuqXK27VnYOsklpOKpCj2S9/9QYxSyOUhgmqdbfmJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/IzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZEGrLL68S76J6XXVb9UqjnqdRhBM4hXOowSU04Baa4AEDhGd4hTfnwXlx3p2PRWvByWeO4Q+czx9OlIzA</latexit><latexit sha1_base64="8sB2D/4fJvLT4mHyk1QGZ4IRdgo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjy2YGyhDWWznbRrN5uwu1FK6C/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fDoXsepYuixWMSqE1CNgkv0DDcCO4lCGgUC28H4Zua3H1FpHss7M0nQj+hQ8pAzaqzUeuqXK27VnYOsklpOKpCj2S9/9QYxSyOUhgmqdbfmJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/IzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZEGrLL68S76J6XXVb9UqjnqdRhBM4hXOowSU04Baa4AEDhGd4hTfnwXlx3p2PRWvByWeO4Q+czx9OlIzA</latexit><latexit sha1_base64="8sB2D/4fJvLT4mHyk1QGZ4IRdgo=">AAAB53icbVBNS8NAEJ3Ur1q/qh69LBbBU0mloN4KXjy2YGyhDWWznbRrN5uwu1FK6C/w4kHFq3/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fDoXsepYuixWMSqE1CNgkv0DDcCO4lCGgUC28H4Zua3H1FpHss7M0nQj+hQ8pAzaqzUeuqXK27VnYOsklpOKpCj2S9/9QYxSyOUhgmqdbfmJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/IzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZEGrLL68S76J6XXVb9UqjnqdRhBM4hXOowSU04Baa4AEDhGd4hTfnwXlx3p2PRWvByWeO4Q+czx9OlIzA</latexit>

1609.04803 with Kurkela, Spalinski & Svensson 
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E��/4
⇠ ⌧1��/3 + . . .

⌘

<latexit sha1_base64="VNGy0322CG2wzvJKIymEMbap6Ac="></latexit><latexit sha1_base64="VNGy0322CG2wzvJKIymEMbap6Ac="></latexit><latexit sha1_base64="VNGy0322CG2wzvJKIymEMbap6Ac="></latexit>



7/10

The transient modes1802.08225 with Svensson

E(⌧) exp
✓Z ⌧

⌧0

d⌧ 0

⌧rel(⌧ 0)

◆
= E0(⌧) +

Z ⌧

⌧0

d⌧ 0

⌧rel(⌧ 0)
H

✓
⌧
0

⌧

◆
E(⌧ 0) exp

 Z ⌧ 0

⌧0

d⌧ 00

⌧rel(⌧ 00)

!

<latexit sha1_base64="B5NpmaJI9g5yPayPKDsY55Hjl/s=">AAADRXicrVJLixNBEO6Z9bHGx2b16KUxSBKUMBFBBRcWRNjjCsZdSMehp1OTNNvzoLtGDE3/ur3s2Zs/wYsHFa/ak0xYd9fHxYKCj69eXxWVlEoajKKPQbhx6fKVq5vXWtdv3Ly11d6+/cYUlRYwEoUq9GHCDSiZwwglKjgsNfAsUXCQHL2o4wfvQBtZ5K9xUcIk47NcplJw9FS8HTDLBFf0pesx5FWfMnhfMgUp9pjMMbY1G9 vIubdL6ChLNReWZRznOrNTV7Nd1+StaQ3KrTp2+45pOZtjn+7Q9ay6YTPvAf1/cx7urZSva08rfLtGxJl1u//ct/sHIX9Tcrpy3O5Eg2hp9CIYNqBDGtuP2x/YtBBVBjkKxY0ZD6MSJ5ZrlEKBa7HKQMnFEZ/B2MOcZ2AmdvkGjt73zJSmhfaeI12yv1ZYnhmzyBKfWYs252M1+bvYuML06cTKvKwQcrEalFaKYkHrn6JTqUGgWnjAhZZeKxVz7q+G/vNa/gjD8ytfBKNHg2eD6NXjzu7z5hqb5C65R3pkSJ6QXbJH9smIiOA4+BR8Cb6GJ+Hn8Fv4fZUaBk3NHXLGwh8/AaihFNk=</latexit><latexit sha1_base64="B5NpmaJI9g5yPayPKDsY55Hjl/s=">AAADRXicrVJLixNBEO6Z9bHGx2b16KUxSBKUMBFBBRcWRNjjCsZdSMehp1OTNNvzoLtGDE3/ur3s2Zs/wYsHFa/ak0xYd9fHxYKCj69eXxWVlEoajKKPQbhx6fKVq5vXWtdv3Ly11d6+/cYUlRYwEoUq9GHCDSiZwwglKjgsNfAsUXCQHL2o4wfvQBtZ5K9xUcIk47NcplJw9FS8HTDLBFf0pesx5FWfMnhfMgUp9pjMMbY1G9 vIubdL6ChLNReWZRznOrNTV7Nd1+StaQ3KrTp2+45pOZtjn+7Q9ay6YTPvAf1/cx7urZSva08rfLtGxJl1u//ct/sHIX9Tcrpy3O5Eg2hp9CIYNqBDGtuP2x/YtBBVBjkKxY0ZD6MSJ5ZrlEKBa7HKQMnFEZ/B2MOcZ2AmdvkGjt73zJSmhfaeI12yv1ZYnhmzyBKfWYs252M1+bvYuML06cTKvKwQcrEalFaKYkHrn6JTqUGgWnjAhZZeKxVz7q+G/vNa/gjD8ytfBKNHg2eD6NXjzu7z5hqb5C65R3pkSJ6QXbJH9smIiOA4+BR8Cb6GJ+Hn8Fv4fZUaBk3NHXLGwh8/AaihFNk=</latexit><latexit sha1_base64="B5NpmaJI9g5yPayPKDsY55Hjl/s=">AAADRXicrVJLixNBEO6Z9bHGx2b16KUxSBKUMBFBBRcWRNjjCsZdSMehp1OTNNvzoLtGDE3/ur3s2Zs/wYsHFa/ak0xYd9fHxYKCj69eXxWVlEoajKKPQbhx6fKVq5vXWtdv3Ly11d6+/cYUlRYwEoUq9GHCDSiZwwglKjgsNfAsUXCQHL2o4wfvQBtZ5K9xUcIk47NcplJw9FS8HTDLBFf0pesx5FWfMnhfMgUp9pjMMbY1G9 vIubdL6ChLNReWZRznOrNTV7Nd1+StaQ3KrTp2+45pOZtjn+7Q9ay6YTPvAf1/cx7urZSva08rfLtGxJl1u//ct/sHIX9Tcrpy3O5Eg2hp9CIYNqBDGtuP2x/YtBBVBjkKxY0ZD6MSJ5ZrlEKBa7HKQMnFEZ/B2MOcZ2AmdvkGjt73zJSmhfaeI12yv1ZYnhmzyBKfWYs252M1+bvYuML06cTKvKwQcrEalFaKYkHrn6JTqUGgWnjAhZZeKxVz7q+G/vNa/gjD8ytfBKNHg2eD6NXjzu7z5hqb5C65R3pkSJ6QXbJH9smIiOA4+BR8Cb6GJ+Hn8Fv4fZUaBk3NHXLGwh8/AaihFNk=</latexit>

Linearization:

↵̂ = 1
<latexit sha1_base64="KWHS1uQeAV61W6Kn7gN2MEtTVEA=">AAAB+HicbVBNS8NAEN34WetX1KOXxSJ4KokI6kEpePFYwdhCE8pku2mXbj7YnRRK6D/x4kHFqz/Fm//GbZuDtj4YeLw3w8y8MJNCo+N8Wyura+sbm5Wt6vbO7t6+fXD4pNNcMe6xVKaqHYLmUiTcQ4GStzPFIQ4lb4XDu6nfGnGlRZo84jjjQQz9RESCARqpa9v+ALDwQWYDmNAb6nbtmlN3ZqDLxC1JjZRodu0vv5eyPOYJMglad1wnw6AAhYJJPqn6ueYZsCH0ecfQBGKug2J2+YSeGqVHo1SZSpDO1N8TBcRaj+PQdMaAA73oTcX/vE6O0VVQiCTLkSdsvijKJcWUTmOgPaE4Qzk2BJgS5lbKBqCAoQmrakJwF19eJt55/bruPFzUGrdlGhVyTE7IGXHJJWmQe9IkHmFkRJ7JK3mzCuvFerc+5q0rVjlzRP7A+vwB8eySuw==</latexit><latexit sha1_base64="KWHS1uQeAV61W6Kn7gN2MEtTVEA=">AAAB+HicbVBNS8NAEN34WetX1KOXxSJ4KokI6kEpePFYwdhCE8pku2mXbj7YnRRK6D/x4kHFqz/Fm//GbZuDtj4YeLw3w8y8MJNCo+N8Wyura+sbm5Wt6vbO7t6+fXD4pNNcMe6xVKaqHYLmUiTcQ4GStzPFIQ4lb4XDu6nfGnGlRZo84jjjQQz9RESCARqpa9v+ALDwQWYDmNAb6nbtmlN3ZqDLxC1JjZRodu0vv5eyPOYJMglad1wnw6AAhYJJPqn6ueYZsCH0ecfQBGKug2J2+YSeGqVHo1SZSpDO1N8TBcRaj+PQdMaAA73oTcX/vE6O0VVQiCTLkSdsvijKJcWUTmOgPaE4Qzk2BJgS5lbKBqCAoQmrakJwF19eJt55/bruPFzUGrdlGhVyTE7IGXHJJWmQe9IkHmFkRJ7JK3mzCuvFerc+5q0rVjlzRP7A+vwB8eySuw==</latexit><latexit sha1_base64="KWHS1uQeAV61W6Kn7gN2MEtTVEA=">AAAB+HicbVBNS8NAEN34WetX1KOXxSJ4KokI6kEpePFYwdhCE8pku2mXbj7YnRRK6D/x4kHFqz/Fm//GbZuDtj4YeLw3w8y8MJNCo+N8Wyura+sbm5Wt6vbO7t6+fXD4pNNcMe6xVKaqHYLmUiTcQ4GStzPFIQ4lb4XDu6nfGnGlRZo84jjjQQz9RESCARqpa9v+ALDwQWYDmNAb6nbtmlN3ZqDLxC1JjZRodu0vv5eyPOYJMglad1wnw6AAhYJJPqn6ueYZsCH0ecfQBGKug2J2+YSeGqVHo1SZSpDO1N8TBcRaj+PQdMaAA73oTcX/vE6O0VVQiCTLkSdsvijKJcWUTmOgPaE4Qzk2BJgS5lbKBqCAoQmrakJwF19eJt55/bruPFzUGrdlGhVyTE7IGXHJJWmQe9IkHmFkRJ7JK3mzCuvFerc+5q0rVjlzRP7A+vwB8eySuw==</latexit> : exponential decay over      with   ’s given by                                 . Solutions:⌧rel

<latexit sha1_base64="0kpeAYJ7Nqg5eIok9ZndI60RCT4=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjxWMLbYhrLZTtqlm03Y3Qgl9F948aDi1Z/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genj0oJNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8M/PbT6g0T+S9maQYxHQoecQZNVZ67Bma9XOFYtqv1ty6OwdZJV5BalCg1a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfXzwlZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzERXQc5lmhmUbLEoygQxCZm9TwZcITNiYgllittbCRtRRZmxIVVsCN7yy6vEv6hf1927Rq3ZKNIowwmcwjl4cAlNuIUW+MBAwjO8wpujnRfn3flYtJacYuYY/sD5/AFmr5Dj</latexit><latexit sha1_base64="0kpeAYJ7Nqg5eIok9ZndI60RCT4=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjxWMLbYhrLZTtqlm03Y3Qgl9F948aDi1Z/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genj0oJNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8M/PbT6g0T+S9maQYxHQoecQZNVZ67Bma9XOFYtqv1ty6OwdZJV5BalCg1a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfXzwlZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzERXQc5lmhmUbLEoygQxCZm9TwZcITNiYgllittbCRtRRZmxIVVsCN7yy6vEv6hf1927Rq3ZKNIowwmcwjl4cAlNuIUW+MBAwjO8wpujnRfn3flYtJacYuYY/sD5/AFmr5Dj</latexit><latexit sha1_base64="0kpeAYJ7Nqg5eIok9ZndI60RCT4=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjxWMLbYhrLZTtqlm03Y3Qgl9F948aDi1Z/jzX/jts1BWx8MPN6bYWZemAqujet+O6W19Y3NrfJ2ZWd3b/+genj0oJNMMfRZIhLVCalGwSX6hhuBnVQhjUOB7XB8M/PbT6g0T+S9maQYxHQoecQZNVZ67Bma9XOFYtqv1ty6OwdZJV5BalCg1a9+9QYJy2KUhgmqdddzUxPkVBnOBE4rvUxjStmYDrFrqaQx6iCfXzwlZ1YZkChRtqQhc/X3RE5jrSdxaDtjakZ62ZuJ/3ndzERXQc5lmhmUbLEoygQxCZm9TwZcITNiYgllittbCRtRRZmxIVVsCN7yy6vEv6hf1927Rq3ZKNIowwmcwjl4cAlNuIUW+MBAwjO8wpujnRfn3flYtJacYuYY/sD5/AFmr5Dj</latexit>

�
<latexit sha1_base64="JQhfDkx3zTo0PwKKsbKpqfCK4Wo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF48VjC20oWy2k3bpZhN2J0Ip/Q1ePKh49Q9589+4bXPQ1gcDj/dmmJkXZVIY8rxvp7S2vrG5Vd6u7Ozu7R9UD48eTZprjgFPZarbETMohcKABElsZxpZEklsRaPbmd96Qm1Eqh5onGGYsIESseCMrBR0IyTWq9a8ujeHu0r8gtSgQLNX/er2U54nqIhLZkzH9zIKJ0yT4BKnlW5uMGN8xAbYsVSxBE04mR87dc+s0nfjVNtS5M7V3xMTlhgzTiLbmTAammVvJv7ndXKKr8OJUFlOqPhiUZxLl1J39rnbFxo5ybEljGthb3X5kGnGyeZTsSH4yy+vkuCiflP37i9rjcsijTKcwCmcgw9X0IA7aEIAHAQ8wyu8Ocp5cd6dj0VrySlmjuEPnM8fLDCOaQ==</latexit><latexit sha1_base64="JQhfDkx3zTo0PwKKsbKpqfCK4Wo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF48VjC20oWy2k3bpZhN2J0Ip/Q1ePKh49Q9589+4bXPQ1gcDj/dmmJkXZVIY8rxvp7S2vrG5Vd6u7Ozu7R9UD48eTZprjgFPZarbETMohcKABElsZxpZEklsRaPbmd96Qm1Eqh5onGGYsIESseCMrBR0IyTWq9a8ujeHu0r8gtSgQLNX/er2U54nqIhLZkzH9zIKJ0yT4BKnlW5uMGN8xAbYsVSxBE04mR87dc+s0nfjVNtS5M7V3xMTlhgzTiLbmTAammVvJv7ndXKKr8OJUFlOqPhiUZxLl1J39rnbFxo5ybEljGthb3X5kGnGyeZTsSH4yy+vkuCiflP37i9rjcsijTKcwCmcgw9X0IA7aEIAHAQ8wyu8Ocp5cd6dj0VrySlmjuEPnM8fLDCOaQ==</latexit><latexit sha1_base64="JQhfDkx3zTo0PwKKsbKpqfCK4Wo=">AAAB63icbVBNS8NAEJ3Ur1q/qh69BIvgqSQiqLeCF48VjC20oWy2k3bpZhN2J0Ip/Q1ePKh49Q9589+4bXPQ1gcDj/dmmJkXZVIY8rxvp7S2vrG5Vd6u7Ozu7R9UD48eTZprjgFPZarbETMohcKABElsZxpZEklsRaPbmd96Qm1Eqh5onGGYsIESseCMrBR0IyTWq9a8ujeHu0r8gtSgQLNX/er2U54nqIhLZkzH9zIKJ0yT4BKnlW5uMGN8xAbYsVSxBE04mR87dc+s0nfjVNtS5M7V3xMTlhgzTiLbmTAammVvJv7ndXKKr8OJUFlOqPhiUZxLl1J39rnbFxo5ybEljGthb3X5kGnGyeZTsSH4yy+vkuCiflP37i9rjcsijTKcwCmcgw9X0IA7aEIAHAQ8wyu8Ocp5cd6dj0VrySlmjuEPnM8fLDCOaQ==</latexit>

Z 1

0
dxH(x) z�(1��/3)��/3 = 0

<latexit sha1_base64="nmkyMLv5xs6h5G515R6XSROgZQA="></latexit><latexit sha1_base64="nmkyMLv5xs6h5G515R6XSROgZQA="></latexit><latexit sha1_base64="nmkyMLv5xs6h5G515R6XSROgZQA="></latexit>

    -many transients:1
<latexit sha1_base64="gKxVeAiee6m2ubuLxaqL5LGu2cQ=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQEFTwUvHisYNpCG8pmu2nXbnbD7kQoof/BiwcVr/4gb/4bt20O2vpg4PHeDDPzolRwg5737aysrq1vbJa2yts7u3v7lYPDplGZpiygSijdjohhgksWIEfB2qlmJIkEa0Wj26nfemLacCUfcJyyMCEDyWNOCVqp2eUyxnGvUvVq3gzuMvELUoUCjV7lq9tXNEuYRCqIMR3fSzHMiU ZOBZuUu5lhKaEjMmAdSyVJmAnz2bUT99QqfTdW2pZEd6b+nshJYsw4iWxnQnBoFr2p+J/XyTC+CnMu0wyZpPNFcSZcVO70dbfPNaMoxpYQqrm91aVDoglFG1DZhuAvvrxMgvPadc27v6jWb4o0SnAMJ3AGPlxCHe6gAQFQeIRneIU3RzkvzrvzMW9dcYqZI/gD5/MHLGKPCQ==</latexit><latexit sha1_base64="gKxVeAiee6m2ubuLxaqL5LGu2cQ=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQEFTwUvHisYNpCG8pmu2nXbnbD7kQoof/BiwcVr/4gb/4bt20O2vpg4PHeDDPzolRwg5737aysrq1vbJa2yts7u3v7lYPDplGZpiygSijdjohhgksWIEfB2qlmJIkEa0Wj26nfemLacCUfcJyyMCEDyWNOCVqp2eUyxnGvUvVq3gzuMvELUoUCjV7lq9tXNEuYRCqIMR3fSzHMiU ZOBZuUu5lhKaEjMmAdSyVJmAnz2bUT99QqfTdW2pZEd6b+nshJYsw4iWxnQnBoFr2p+J/XyTC+CnMu0wyZpPNFcSZcVO70dbfPNaMoxpYQqrm91aVDoglFG1DZhuAvvrxMgvPadc27v6jWb4o0SnAMJ3AGPlxCHe6gAQFQeIRneIU3RzkvzrvzMW9dcYqZI/gD5/MHLGKPCQ==</latexit><latexit sha1_base64="gKxVeAiee6m2ubuLxaqL5LGu2cQ=">AAAB7HicbVBNS8NAEJ34WetX1aOXYBE8lUQEFTwUvHisYNpCG8pmu2nXbnbD7kQoof/BiwcVr/4gb/4bt20O2vpg4PHeDDPzolRwg5737aysrq1vbJa2yts7u3v7lYPDplGZpiygSijdjohhgksWIEfB2qlmJIkEa0Wj26nfemLacCUfcJyyMCEDyWNOCVqp2eUyxnGvUvVq3gzuMvELUoUCjV7lq9tXNEuYRCqIMR3fSzHMiU ZOBZuUu5lhKaEjMmAdSyVJmAnz2bUT99QqfTdW2pZEd6b+nshJYsw4iWxnQnBoFr2p+J/XyTC+CnMu0wyZpPNFcSZcVO70dbfPNaMoxpYQqrm91aVDoglFG1DZhuAvvrxMgvPadc27v6jWb4o0SnAMJ3AGPlxCHe6gAQFQeIRneIU3RzkvzrvzMW9dcYqZI/gD5/MHLGKPCQ==</latexit>

E(⌧)� Eh(⌧) ⇠ exp

✓
�↵̂

Z ⌧

⌧0

d⌧ 0

⌧rel(⌧ 0)

◆
w� + . . .

<latexit sha1_base64="7/Pm4PHQ8bFgX0FY8INQdIk1WEI="></latexit><latexit sha1_base64="7/Pm4PHQ8bFgX0FY8INQdIk1WEI="></latexit><latexit sha1_base64="7/Pm4PHQ8bFgX0FY8INQdIk1WEI="></latexit>

�A(j)(w) ⇠ e�
1

1��/3ww
<[�j ]+

(5��)(21�5�)

5 (3��)2 cos (=[�j ] logw + �j) + . . .
<latexit sha1_base64="W/tD7BhvkOK706pgdVXcVszJxHo="></latexit><latexit sha1_base64="W/tD7BhvkOK706pgdVXcVszJxHo="></latexit><latexit sha1_base64="W/tD7BhvkOK706pgdVXcVszJxHo="></latexit>
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Gradient expansion vs. transient modes
1802.08225 with Svensson

BAh =
1X

n=1

an
n!

⇠n ⇡
<latexit sha1_base64="7hhtnuK/anAtwJicWG7z6s77wr0="></latexit><latexit sha1_base64="7hhtnuK/anAtwJicWG7z6s77wr0="></latexit><latexit sha1_base64="7hhtnuK/anAtwJicWG7z6s77wr0="></latexit>

low-order Padé approximant:

real axis singularities
consistent with transients

off-real axis singularities
related to unphysical

contour deformations ofZ ⌧

⌧0

d⌧ 0 H

✓
⌧
0

⌧

◆
. . .

<latexit sha1_base64="YiamuCRWabMv/dU7UFkmnPRd1pI="></latexit><latexit sha1_base64="YiamuCRWabMv/dU7UFkmnPRd1pI="></latexit><latexit sha1_base64="YiamuCRWabMv/dU7UFkmnPRd1pI="></latexit>

For        they dominate 
large orders hydrodynamics

� > 2
<latexit sha1_base64="OqllshnLJWMP1EMRngmne3RnQZY=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQb1IQQ8eKxgttqFstpt26WYTdidCKf0XXjyoePXnePPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6ewsrq2vlHcLG1t7+zulfcP7k2SacZ9lshEt0JquBSK+yhQ8laqOY1DyR/C4dXUf3ji2ohE3eEo5UFM+0pEglG00mPnmkuk5JLUuuWKW3VnIMvEy0kFcjS75a9OL2FZzBUySY1pe26KwZhqFEzySamTGZ5SNqR93rZU0ZibYDy7eEJOrNIjUaJtKSQz9ffEmMbGjOLQdsYUB2bRm4r/ee0Mo/NgLFSaIVdsvijKJMGETN8nPaE5QzmyhDIt7K2EDaimDG1IJRuCt/jyMvFr1Yuqe1uvNOp5GkU4gmM4BQ/OoAE30AQfGCh4hld4c4zz4rw7H/PWgpPPHMIfOJ8/cIqPmQ==</latexit><latexit sha1_base64="OqllshnLJWMP1EMRngmne3RnQZY=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQb1IQQ8eKxgttqFstpt26WYTdidCKf0XXjyoePXnePPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6ewsrq2vlHcLG1t7+zulfcP7k2SacZ9lshEt0JquBSK+yhQ8laqOY1DyR/C4dXUf3ji2ohE3eEo5UFM+0pEglG00mPnmkuk5JLUuuWKW3VnIMvEy0kFcjS75a9OL2FZzBUySY1pe26KwZhqFEzySamTGZ5SNqR93rZU0ZibYDy7eEJOrNIjUaJtKSQz9ffEmMbGjOLQdsYUB2bRm4r/ee0Mo/NgLFSaIVdsvijKJMGETN8nPaE5QzmyhDIt7K2EDaimDG1IJRuCt/jyMvFr1Yuqe1uvNOp5GkU4gmM4BQ/OoAE30AQfGCh4hld4c4zz4rw7H/PWgpPPHMIfOJ8/cIqPmQ==</latexit><latexit sha1_base64="OqllshnLJWMP1EMRngmne3RnQZY=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lKQb1IQQ8eKxgttqFstpt26WYTdidCKf0XXjyoePXnePPfuG1z0NYHA4/3ZpiZF6ZSGHTdb6ewsrq2vlHcLG1t7+zulfcP7k2SacZ9lshEt0JquBSK+yhQ8laqOY1DyR/C4dXUf3ji2ohE3eEo5UFM+0pEglG00mPnmkuk5JLUuuWKW3VnIMvEy0kFcjS75a9OL2FZzBUySY1pe26KwZhqFEzySamTGZ5SNqR93rZU0ZibYDy7eEJOrNIjUaJtKSQz9ffEmMbGjOLQdsYUB2bRm4r/ee0Mo/NgLFSaIVdsvijKJMGETN8nPaE5QzmyhDIt7K2EDaimDG1IJRuCt/jyMvFr1Yuqe1uvNOp5GkU4gmM4BQ/OoAE30AQfGCh4hld4c4zz4rw7H/PWgpPPHMIfOJ8/cIqPmQ==</latexit>
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Seeing transients for 1802.08225 with Svensson� = 0
<latexit sha1_base64="gpnc5fl7iO4Hx8gDfUqSNrKdc0M=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjKlY+1CKOhCdxUcW2yHkkkzbWgmMyQZoQz9CzcuVNz6Oe78GzNtBRU9EHI4517uvSdIOFMaoQ+rsLS8srpWXC9tbG5t75R3925VnEpCPRLzWHYCrChngnqaaU47iaQ4CjhtB+Pz3G/fU6lYLG70JKF+hIeChYxgbaS73gXlGsMziPrlCrKrTt11qxDZLjJ/TlCj5py40LHRDBWwQKtffu8NYpJGVGjCsVJdByXaz7DUjHA6LfVSRRNMxnhIu4YKHFHlZ7ONp/DIKAMYxtI8oeFM/d6R4UipSRSYygjrkfrt5eJfXjfV4amfMZGkmgoyHxSmHOoY5ufDAZOUaD4xBBPJzK6QjLDERJuQSiaEr0vh/8Sr2g0bXdcqzatFGkVwAA7BMXBAHTTBJWgBDxAgwAN4As+Wsh6tF+t1XlqwFj374Aest0/RcY/t</latexit><latexit sha1_base64="gpnc5fl7iO4Hx8gDfUqSNrKdc0M=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjKlY+1CKOhCdxUcW2yHkkkzbWgmMyQZoQz9CzcuVNz6Oe78GzNtBRU9EHI4517uvSdIOFMaoQ+rsLS8srpWXC9tbG5t75R3925VnEpCPRLzWHYCrChngnqaaU47iaQ4CjhtB+Pz3G/fU6lYLG70JKF+hIeChYxgbaS73gXlGsMziPrlCrKrTt11qxDZLjJ/TlCj5py40LHRDBWwQKtffu8NYpJGVGjCsVJdByXaz7DUjHA6LfVSRRNMxnhIu4YKHFHlZ7ONp/DIKAMYxtI8oeFM/d6R4UipSRSYygjrkfrt5eJfXjfV4amfMZGkmgoyHxSmHOoY5ufDAZOUaD4xBBPJzK6QjLDERJuQSiaEr0vh/8Sr2g0bXdcqzatFGkVwAA7BMXBAHTTBJWgBDxAgwAN4As+Wsh6tF+t1XlqwFj374Aest0/RcY/t</latexit><latexit sha1_base64="gpnc5fl7iO4Hx8gDfUqSNrKdc0M=">AAAB8HicdVDLSgMxFM3UV62vqks3wSK4GjKlY+1CKOhCdxUcW2yHkkkzbWgmMyQZoQz9CzcuVNz6Oe78GzNtBRU9EHI4517uvSdIOFMaoQ+rsLS8srpWXC9tbG5t75R3925VnEpCPRLzWHYCrChngnqaaU47iaQ4CjhtB+Pz3G/fU6lYLG70JKF+hIeChYxgbaS73gXlGsMziPrlCrKrTt11qxDZLjJ/TlCj5py40LHRDBWwQKtffu8NYpJGVGjCsVJdByXaz7DUjHA6LfVSRRNMxnhIu4YKHFHlZ7ONp/DIKAMYxtI8oeFM/d6R4UipSRSYygjrkfrt5eJfXjfV4amfMZGkmgoyHxSmHOoY5ufDAZOUaD4xBBPJzK6QjLDERJuQSiaEr0vh/8Sr2g0bXdcqzatFGkVwAA7BMXBAHTTBJWgBDxAgwAN4As+Wsh6tF+t1XlqwFj374Aest0/RcY/t</latexit>

A1 =
d

dw
log (A�A0)

<latexit sha1_base64="v62xKoWD4qSVnGSvP68sWLlKX2s="></latexit><latexit sha1_base64="v62xKoWD4qSVnGSvP68sWLlKX2s="></latexit><latexit sha1_base64="v62xKoWD4qSVnGSvP68sWLlKX2s="></latexit>

= �1 +
�1 + 7/3

w
+ . . .

<latexit sha1_base64="h3t/oBbRpWPx1gCEoMMzfPUJ5As=">AAACDnicbVDLSgNBEJyNrxhfqx69DAZFCMZdFaKgEPDiMYIxgWRZZiezyZDZBzO9Slj2D7z4K148qHj17M2/cfI4aGJBQ1HVTXeXFwuuwLK+jdzc/MLiUn65sLK6tr5hbm7dqSiRlNVpJCLZ9IhigoesDhwEa8aSkcATrOH1r4Z+455JxaPwFgYxcwLSDbnPKQEtueb+5aGNS7jtS0LTtseAuKmdlSpHJ1n6kA0d0YlAuWbRKlsj4FliT0gRTVBzza92J6JJwEKggijVsq0YnJRI4FSwrNBOFIsJ7ZMua2kakoApJx39k+E9rXSwH0ldIeCR+nsiJYFSg8DTnQGBnpr2huJ/XisB/8xJeRgnwEI6XuQnAkOEh+HgDpeMghhoQqjk+lZMe0RHAzrCgg7Bnn55ltSPy+dl6+a0WL2YpJFHO2gXHSAbVVAVXaMaqiOKHtEzekVvxpPxYrwbH+PWnDGZ2UZ/YHz+AFSDmoo=</latexit><latexit sha1_base64="h3t/oBbRpWPx1gCEoMMzfPUJ5As=">AAACDnicbVDLSgNBEJyNrxhfqx69DAZFCMZdFaKgEPDiMYIxgWRZZiezyZDZBzO9Slj2D7z4K148qHj17M2/cfI4aGJBQ1HVTXeXFwuuwLK+jdzc/MLiUn65sLK6tr5hbm7dqSiRlNVpJCLZ9IhigoesDhwEa8aSkcATrOH1r4Z+455JxaPwFgYxcwLSDbnPKQEtueb+5aGNS7jtS0LTtseAuKmdlSpHJ1n6kA0d0YlAuWbRKlsj4FliT0gRTVBzza92J6JJwEKggijVsq0YnJRI4FSwrNBOFIsJ7ZMua2kakoApJx39k+E9rXSwH0ldIeCR+nsiJYFSg8DTnQGBnpr2huJ/XisB/8xJeRgnwEI6XuQnAkOEh+HgDpeMghhoQqjk+lZMe0RHAzrCgg7Bnn55ltSPy+dl6+a0WL2YpJFHO2gXHSAbVVAVXaMaqiOKHtEzekVvxpPxYrwbH+PWnDGZ2UZ/YHz+AFSDmoo=</latexit><latexit sha1_base64="h3t/oBbRpWPx1gCEoMMzfPUJ5As=">AAACDnicbVDLSgNBEJyNrxhfqx69DAZFCMZdFaKgEPDiMYIxgWRZZiezyZDZBzO9Slj2D7z4K148qHj17M2/cfI4aGJBQ1HVTXeXFwuuwLK+jdzc/MLiUn65sLK6tr5hbm7dqSiRlNVpJCLZ9IhigoesDhwEa8aSkcATrOH1r4Z+455JxaPwFgYxcwLSDbnPKQEtueb+5aGNS7jtS0LTtseAuKmdlSpHJ1n6kA0d0YlAuWbRKlsj4FliT0gRTVBzza92J6JJwEKggijVsq0YnJRI4FSwrNBOFIsJ7ZMua2kakoApJx39k+E9rXSwH0ldIeCR+nsiJYFSg8DTnQGBnpr2huJ/XisB/8xJeRgnwEI6XuQnAkOEh+HgDpeMghhoQqjk+lZMe0RHAzrCgg7Bnn55ltSPy+dl6+a0WL2YpJFHO2gXHSAbVVAVXaMaqiOKHtEzekVvxpPxYrwbH+PWnDGZ2UZ/YHz+AFSDmoo=</latexit>
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Outlook 1609.04803 with Kurkela, Spalinski & Svensson; 1802.08225 with Svensson 
see also 1707.02282 with Florkowski & Spalinski for a viewpoint

�P
E/3 =

2

⇡
w̃�1

N=4 SYM (holography)

EKT with ⌘/s = 0.624

conformal RTA KT with 
⌘/s = 0.624

hydrodynamics

transients

transient QNMs

-many transients:1
<latexit sha1_base64="Gi+zbIRYpuFUdz1KMr34jYoHPv8=">AAAB7HicdVDLSsNAFJ34rPVVdelmsAiuQtLW1oCLghuXFUxbaEOZTCft2MlMmJkIIfQf3LhQcesHufNvnD4EFT1w4XDOvdx7T5gwqrTjfFgrq2vrG5uFreL2zu7efungsK1EKjHxsWBCdkOkCKOc+JpqRrqJJCgOGemEk6uZ37knUlHBb3WWkCBGI04jipE2UrtPeaSzQans2G7VrdbOoWN7nldvNAxxKtV6pQZd25mjDJZoDUrv/aHAaUy4xgwp1XOdRAc5kppiRqbFfqpIgvAEjUjPUI5iooJ8fu0UnhplCCMhTXEN5+r3iRzFSmVxaDpjpMfqtzcT//J6qY4ugpzyJNWE48WiKGVQCzh7HQ6pJFizzBCEJTW3QjxGEmFtAiqaEL4+hf8Tv2J7tnNTKzcvl2kUwDE4AWfABQ3QBNegBXyAwR14AE/g2RLWo/VivS5aV6zlzBH4AevtE6E9j1o=</latexit><latexit sha1_base64="Gi+zbIRYpuFUdz1KMr34jYoHPv8=">AAAB7HicdVDLSsNAFJ34rPVVdelmsAiuQtLW1oCLghuXFUxbaEOZTCft2MlMmJkIIfQf3LhQcesHufNvnD4EFT1w4XDOvdx7T5gwqrTjfFgrq2vrG5uFreL2zu7efungsK1EKjHxsWBCdkOkCKOc+JpqRrqJJCgOGemEk6uZ37knUlHBb3WWkCBGI04jipE2UrtPeaSzQans2G7VrdbOoWN7nldvNAxxKtV6pQZd25mjDJZoDUrv/aHAaUy4xgwp1XOdRAc5kppiRqbFfqpIgvAEjUjPUI5iooJ8fu0UnhplCCMhTXEN5+r3iRzFSmVxaDpjpMfqtzcT//J6qY4ugpzyJNWE48WiKGVQCzh7HQ6pJFizzBCEJTW3QjxGEmFtAiqaEL4+hf8Tv2J7tnNTKzcvl2kUwDE4AWfABQ3QBNegBXyAwR14AE/g2RLWo/VivS5aV6zlzBH4AevtE6E9j1o=</latexit><latexit sha1_base64="Gi+zbIRYpuFUdz1KMr34jYoHPv8=">AAAB7HicdVDLSsNAFJ34rPVVdelmsAiuQtLW1oCLghuXFUxbaEOZTCft2MlMmJkIIfQf3LhQcesHufNvnD4EFT1w4XDOvdx7T5gwqrTjfFgrq2vrG5uFreL2zu7efungsK1EKjHxsWBCdkOkCKOc+JpqRrqJJCgOGemEk6uZ37knUlHBb3WWkCBGI04jipE2UrtPeaSzQans2G7VrdbOoWN7nldvNAxxKtV6pQZd25mjDJZoDUrv/aHAaUy4xgwp1XOdRAc5kppiRqbFfqpIgvAEjUjPUI5iooJ8fu0UnhplCCMhTXEN5+r3iRzFSmVxaDpjpMfqtzcT//J6qY4ugpzyJNWE48WiKGVQCzh7HQ6pJFizzBCEJTW3QjxGEmFtAiqaEL4+hf8Tv2J7tnNTKzcvl2kUwDE4AWfABQ3QBNegBXyAwR14AE/g2RLWo/VivS5aV6zlzBH4AevtE6E9j1o=</latexit>

�A(j)(w) ⇠ e�
3
2 ww<[�j ]+ 16

5 cos (=[�j ] logw + �j) + . . .
<latexit sha1_base64="910Yg9MFe1ykvMjlhgd2OpTw9Q8="></latexit><latexit sha1_base64="910Yg9MFe1ykvMjlhgd2OpTw9Q8="></latexit><latexit sha1_base64="910Yg9MFe1ykvMjlhgd2OpTw9Q8="></latexit>


