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What is the origin of observed momentum anisotropies in small systems?

correlation of 𝑣! with

• Initial spatial 
ellipticity

Pressure 
gradient

effect of hydrodynamics

• Initial momentum-
space ellipticity

Schenke, Shen, Tribedy [1908.06212]

but hydrodynamics is breaking down in the far-from-equilibrium regime –
how does momentum-space anisotropy evolve in kinetic theory? 

residual momentum-space anisotropy 
very important in small systems



2
* No spatial anisotropy means all momentum anisotropies are driven by the initial state! *

Kinetic theory for a boost-invariant and spatially-homogenous system

Jasmine Brewer (CERN)

Studying the evolution of momentum-space anisotropy in kinetic theory
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<latexit sha1_base64="EVKge8ZC/SQjVJlte5GP7AaEgGM="></latexit>

𝐹(𝜏; 𝒙, '𝒑) = ∫ 𝑝 𝑓: integrated version of the single-particle distribution function 
contributing to the stress-energy tensor

Study the momentum-space anisotropies of 𝐹(𝜏, 𝑝̂) by decomposing in spherical harmonics

tan� = p̂y/p̂x

<latexit sha1_base64="fQJ2a2PaPO2QALRIICfGPbR8jCw=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRXNVEKroRim5cVrAXaEKYTKft0MkkzJyIJXTtxldx40IRtz6BO9/G6QXR1h8GPv5zDmfOHyaCa3CcLyu3sLi0vJJfLaytb2xu2ds7dR2nirIajUWsmiHRTHDJasBBsGaiGIlCwRph/2pUb9wxpXksb2GQMD8iXck7nBIwVmDve0Ak9pIexxfY6xHIkmEwwMc/fB/YRafkjIXnwZ1CEU1VDexPrx3TNGISqCBat1wnAT8jCjgVbFjwUs0SQvuky1oGJYmY9rPxKUN8aJw27sTKPAl47P6eyEik9SAKTWdEoKdnayPzv1orhc65n3GZpMAknSzqpAJDjEe54DZXjIIYGCBUcfNXTHtEEQomvYIJwZ09eR7qJyW3XDq9KRcrl9M48mgPHaAj5KIzVEHXqIpqiKIH9IRe0Kv1aD1bb9b7pDVnTWd20R9ZH98s4pn2</latexit>

longitudinal expansion collisions

momentum distribution spherical harmonics
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(0,+)

<latexit sha1_base64="smY3f8YkUNHM2KXBqp5msveoXMU=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahopRdqeix6MVjBbcttEvJptk2NJssSVYoS3+DFw+KePUHefPfmLZ70OqDgcd7M8zMCxPOtHHdL6ewsrq2vlHcLG1t7+zulfcPWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357UeqNJPiwUwSGsR4KFjECDZW8qvu+dlpv1xxa+4c6C/xclKBHM1++bM3kCSNqTCEY627npuYIMPKMMLptNRLNU0wGeMh7VoqcEx1kM2PnaITqwxQJJUtYdBc/TmR4VjrSRzazhibkV72ZuJ/Xjc10XWQMZGkhgqyWBSlHBmJZp+jAVOUGD6xBBPF7K2IjLDCxNh8SjYEb/nlv6R1UfPqtcv7eqVxk8dRhCM4hip4cAUNuIMm+ECAwRO8wKsjnGfnzXlftBacfOYQfsH5+AYPvo2M</latexit>

(2,+)

<latexit sha1_base64="DFMi2iv2oPIyClabV0spnhUnZ/Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahopSkVPRY9OKxgmkLbSib7aZdutmE3Y1QQn+DFw+KePUHefPfuGlz0NYHA4/3ZpiZ58ecKW3b31ZhbX1jc6u4XdrZ3ds/KB8etVWUSEJdEvFIdn2sKGeCupppTruxpDj0Oe34k7vM7zxRqVgkHvU0pl6IR4IFjGBtJLdav7w4H5Qrds2eA60SJycVyNEalL/6w4gkIRWacKxUz7Fj7aVYakY4nZX6iaIxJhM8oj1DBQ6p8tL5sTN0ZpQhCiJpSmg0V39PpDhUahr6pjPEeqyWvUz8z+slOrjxUibiRFNBFouChCMdoexzNGSSEs2nhmAimbkVkTGWmGiTT8mE4Cy/vEra9ZrTqF09NCrN2zyOIpzAKVTBgWtowj20wAUCDJ7hFd4sYb1Y79bHorVg5TPH8AfW5w8SzI2O</latexit>

(1,+)

<latexit sha1_base64="NNXR8vjDNTPvqOekvKz/6J8ltag=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahopRdqeix6MVjBbcttEvJptk2NJssSVYoS3+DFw+KePUHefPfmLZ70OqDgcd7M8zMCxPOtHHdL6ewsrq2vlHcLG1t7+zulfcPWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357UeqNJPiwUwSGsR4KFjECDZW8qve+dlpv1xxa+4c6C/xclKBHM1++bM3kCSNqTCEY627npuYIMPKMMLptNRLNU0wGeMh7VoqcEx1kM2PnaITqwxQJJUtYdBc/TmR4VjrSRzazhibkV72ZuJ/Xjc10XWQMZGkhgqyWBSlHBmJZp+jAVOUGD6xBBPF7K2IjLDCxNh8SjYEb/nlv6R1UfPqtcv7eqVxk8dRhCM4hip4cAUNuIMm+ECAwRO8wKsjnGfnzXlftBacfOYQfsH5+AYRRY2N</latexit>

· · ·

<latexit sha1_base64="lTWuJznysdWqyGP+caqu3RmX/YU=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSRS0WPRi8cK9gPaUDabTbt2sxt2J0Ip/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemApu0PO+ncLa+sbmVnG7tLO7t39QPjxqGZVpyppUCaU7ITFMcMmayFGwTqoZSULB2uHodua3n5g2XMkHHKcsSMhA8phTglZq9Wik0PTLFa/qzeGuEj8nFcjR6Je/epGiWcIkUkGM6fpeisGEaORUsGmplxmWEjoiA9a1VJKEmWAyv3bqnlklcmOlbUl05+rviQlJjBknoe1MCA7NsjcT//O6GcbXwYTLNEMm6WJRnAkXlTt73Y24ZhTF2BJCNbe3unRINKFoAyrZEPzll1dJ66Lq16qX97VK/SaPowgncArn4MMV1OEOGtAECo/wDK/w5ijnxXl3PhatBSefOYY/cD5/ALDvjzc=</latexit>

Moments of F divide into “sectors” that evolve independently

Hydrodynamic modes

moments with different m and parity in 𝑝" → −𝑝" (+/-) evolve independently of one another

Jasmine Brewer (CERN)

L31

<latexit sha1_base64="4lSd+QW9VIsb3FB6IKO/h66htFQ=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe40omXQxsIigvmA5Ah7m71kzd7usbsnhOP+g42FIrb+Hzv/jZvkCk18MPB4b4aZeUHMmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvLRBHaJJJL1QmwppwJ2jTMcNqJFcVRwGk7GN9M/fYTVZpJ8WAmMfUjPBQsZAQbK7Xu+um5l/XLFbfqzoCWiZeTCuRo9MtfvYEkSUSFIRxr3fXc2PgpVoYRTrNSL9E0xmSMh7RrqcAR1X46uzZDJ1YZoFAqW8Kgmfp7IsWR1pMosJ0RNiO96E3F/7xuYsIrP2UiTgwVZL4oTDgyEk1fRwOmKDF8YgkmitlbERlhhYmxAZVsCN7iy8ukdVb1atWL+1qlfp3HUYQjOIZT8OAS6nALDWgCgUd4hld4c6Tz4rw7H/PWgpPPHMIfOJ8/A1GOxQ==</latexit>

L51

<latexit sha1_base64="PbjEM7fKC7BNRCaWgssW847UL8w=">AAAB7XicbVA9SwNBEJ2LXzF+nVraLAbBKtxJgpZBGwuLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzfJFZr4YODx3gwz88KEM20879sprK1vbG4Vt0s7u3v7B+7hUUvLVBHaJJJL1QmxppwJ2jTMcNpJFMVxyGk7HN/M/PYTVZpJ8WAmCQ1iPBQsYgQbK7Xu+lnNn/bdslfx5kCrxM9JGXI0+u5XbyBJGlNhCMdad30vMUGGlWGE02mpl2qaYDLGQ9q1VOCY6iCbXztFZ1YZoEgqW8Kgufp7IsOx1pM4tJ0xNiO97M3E/7xuaqKrIGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxAZVsCP7yy6ukdVHxq5XafbVcv87jKMIJnMI5+HAJdbiFBjSBwCM8wyu8OdJ5cd6dj0VrwclnjuEPnM8fBl2Oxw==</latexit>

(0,�)

<latexit sha1_base64="UXTIV05i/xpwXSdmD2Os/pOF3I8=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahgpZdqeix6MVjBbcttEvJptk2NJssSVYoS3+DFw+KePUHefPfmLZ70OqDgcd7M8zMCxPOtHHdL6ewsrq2vlHcLG1t7+zulfcPWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357UeqNJPiwUwSGsR4KFjECDZW8qvu2flpv1xxa+4c6C/xclKBHM1++bM3kCSNqTCEY627npuYIMPKMMLptNRLNU0wGeMh7VoqcEx1kM2PnaITqwxQJJUtYdBc/TmR4VjrSRzazhibkV72ZuJ/Xjc10XWQMZGkhgqyWBSlHBmJZp+jAVOUGD6xBBPF7K2IjLDCxNh8SjYEb/nlv6R1UfPqtcv7eqVxk8dRhCM4hip4cAUNuIMm+ECAwRO8wKsjnGfnzXlftBacfOYQfsH5+AYSyI2O</latexit>

L40

<latexit sha1_base64="hWyEF2e8cAxzDx/0OeQS1xIUcAY=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKRY9FLx48VLAf0C4lm2bbaDZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0wEN9bzvlFhZXVtfaO4Wdra3tndK+8ftIxKNWVNqoTSnZAYJrhkTcutYJ1EMxKHgrXDx+up335i2nAl7+04YUFMhpJHnBLrpNZtP6t5k3654lW9GfAy8XNSgRyNfvmrN1A0jZm0VBBjur6X2CAj2nIq2KTUSw1LCH0kQ9Z1VJKYmSCbXTvBJ04Z4EhpV9Limfp7IiOxMeM4dJ0xsSOz6E3F/7xuaqPLIOMySS2TdL4oSgW2Ck9fxwOuGbVi7AihmrtbMR0RTah1AZVcCP7iy8ukdVb1a9Xzu1qlfpXHUYQjOIZT8OEC6nADDWgChQd4hld4Qwq9oHf0MW8toHzmEP4Aff4AA1KOxQ==</latexit>

L30

<latexit sha1_base64="W7L39gcPTHLZSnqKbpKJPXZF3ck=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe40omXQxsIigvmA5Ah7m71kzd7usbsnhOP+g42FIrb+Hzv/jZvkCk18MPB4b4aZeUHMmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvLRBHaJJJL1QmwppwJ2jTMcNqJFcVRwGk7GN9M/fYTVZpJ8WAmMfUjPBQsZAQbK7Xu+um5m/XLFbfqzoCWiZeTCuRo9MtfvYEkSUSFIRxr3fXc2PgpVoYRTrNSL9E0xmSMh7RrqcAR1X46uzZDJ1YZoFAqW8Kgmfp7IsWR1pMosJ0RNiO96E3F/7xuYsIrP2UiTgwVZL4oTDgyEk1fRwOmKDF8YgkmitlbERlhhYmxAZVsCN7iy8ukdVb1atWL+1qlfp3HUYQjOIZT8OAS6nALDWgCgUd4hld4c6Tz4rw7H/PWgpPPHMIfOJ8/AcyOxA==</latexit>

L50

<latexit sha1_base64="xfnhAPv8zDIFElb+7CHkV3q+9CY=">AAAB7XicbVA9SwNBEJ2LXzF+nVraLAbBKtxJgpZBGwuLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzfJFZr4YODx3gwz88KEM20879sprK1vbG4Vt0s7u3v7B+7hUUvLVBHaJJJL1QmxppwJ2jTMcNpJFMVxyGk7HN/M/PYTVZpJ8WAmCQ1iPBQsYgQbK7Xu+lnNm/bdslfx5kCrxM9JGXI0+u5XbyBJGlNhCMdad30vMUGGlWGE02mpl2qaYDLGQ9q1VOCY6iCbXztFZ1YZoEgqW8Kgufp7IsOx1pM4tJ0xNiO97M3E/7xuaqKrIGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxAZVsCP7yy6ukdVHxq5XafbVcv87jKMIJnMI5+HAJdbiFBjSBwCM8wyu8OdJ5cd6dj0VrwclnjuEPnM8fBNiOxg==</latexit>

L42

<latexit sha1_base64="UHrS1pjeJzZkVZUdnlvk4ybjBJQ=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CRMugjYVFBPMByRH2NnvJmr3dY3dPCEf+g42FIrb+Hzv/jXvJFZr4YODx3gwz84KYM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnJ/M4TVZpJ8WCmMfUjPBIsZAQbK7XvBmm9NhuUK27VnQOtEi8nFcjRHJS/+kNJkogKQzjWuue5sfFTrAwjnM5K/UTTGJMJHtGepQJHVPvp/NoZOrPKEIVS2RIGzdXfEymOtJ5Gge2MsBnrZS8T//N6iQmv/JSJODFUkMWiMOHISJS9joZMUWL41BJMFLO3IjLGChNjAyrZELzll1dJu1b16tWL+3qlcZ3HUYQTOIVz8OASGnALTWgBgUd4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/BlyOxw==</latexit>

L62

<latexit sha1_base64="ijBzuVMKvwiLuflOmHVyz9n/jKg=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CopZBGwuLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzfJFZr4YODx3gwz84KYM21c99vJra1vbG7ltws7u3v7B8XDo5aWiSK0SSSXqhNgTTkTtGmY4bQTK4qjgNN2ML6Z+e0nqjST4sFMYupHeChYyAg2Vmrd9dOLyrRfLLlldw60SryMlCBDo1/86g0kSSIqDOFY667nxsZPsTKMcDot9BJNY0zGeEi7lgocUe2n82un6MwqAxRKZUsYNFd/T6Q40noSBbYzwmakl72Z+J/XTUx45adMxImhgiwWhQlHRqLZ62jAFCWGTyzBRDF7KyIjrDAxNqCCDcFbfnmVtCplr1qu3VdL9essjjycwCmcgweXUIdbaEATCDzCM7zCmyOdF+fd+Vi05pxs5hj+wPn8AQlojsk=</latexit>

L00 = ✏

<latexit sha1_base64="1ucafbZ7b6S/UxmDNdD6EiHWJuY=">AAAB+HicbVBNS8NAEJ3Ur1o/WvXoJVgETyURRS9C0YsHDxXsB7ShbLaTdulmE3Y3Qg39JV48KOLVn+LNf+OmzUFbHww83pthZp4fc6a043xbhZXVtfWN4mZpa3tnt1zZ22+pKJEUmzTikez4RCFnApuaaY6dWCIJfY5tf3yT+e1HlIpF4kFPYvRCMhQsYJRoI/Ur5bt+6jjTqx7GivFMqTo1ZwZ7mbg5qUKORr/y1RtENAlRaMqJUl3XibWXEqkZ5Tgt9RKFMaFjMsSuoYKEqLx0dvjUPjbKwA4iaUpoe6b+nkhJqNQk9E1nSPRILXqZ+J/XTXRw6aVMxIlGQeeLgoTbOrKzFOwBk0g1nxhCqGTmVpuOiCRUm6xKJgR38eVl0jqtuWe18/uzav06j6MIh3AEJ+DCBdThFhrQBAoJPMMrvFlP1ov1bn3MWwtWPnMAf2B9/gBMLZLf</latexit>

L10 = ⌧T 0⌘

<latexit sha1_base64="t+tLxUC6YfYVHy8QHzloNOjaGYM=">AAAB/nicbVDLSsNAFJ34rPUVFVduBovgqiRS0Y1QdOPCRYW+oIlhMp20QycPZm6EEgL+ihsXirj1O9z5N07bLLT1wIXDOfdy7z1+IrgCy/o2lpZXVtfWSxvlza3tnV1zb7+t4lRS1qKxiGXXJ4oJHrEWcBCsm0hGQl+wjj+6mfidRyYVj6MmjBPmhmQQ8YBTAlryzMM7L7Ot/MoBkuLmQ2Y5DEjumRWrak2BF4ldkAoq0PDML6cf0zRkEVBBlOrZVgJuRiRwKlhedlLFEkJHZMB6mkYkZMrNpufn+EQrfRzEUlcEeKr+nshIqNQ49HVnSGCo5r2J+J/XSyG4dDMeJSmwiM4WBanAEONJFrjPJaMgxpoQKrm+FdMhkYSCTqysQ7DnX14k7bOqXaue39cq9esijhI6QsfoFNnoAtXRLWqgFqIoQ8/oFb0ZT8aL8W58zFqXjGLmAP2B8fkDJ1uU/A==</latexit>

L11 = T 0x

<latexit sha1_base64="bwIRGB8PrLjxghRMhgth7S+HFJA=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoheh6MWDhwr9gjYtm+2mXbrZhN2NWkL+hxcPinj1v3jz37htc9DWBwOP92aYmedFnClt299WbmV1bX0jv1nY2t7Z3SvuHzRVGEtCGyTkoWx7WFHOBG1opjltR5LiwOO05Y1vpn7rgUrFQlHXk4i6AR4K5jOCtZF6d/3EcdIrVO8l9lPaL5bssj0DWiZORkqQodYvfnUHIYkDKjThWKmOY0faTbDUjHCaFrqxohEmYzykHUMFDqhyk9nVKToxygD5oTQlNJqpvycSHCg1CTzTGWA9UoveVPzP68Tav3QTJqJYU0Hmi/yYIx2iaQRowCQlmk8MwUQycysiIywx0SaoggnBWXx5mTTPyk6lfH5fKVWvszjycATHcAoOXEAVbqEGDSAg4Rle4c16tF6sd+tj3pqzsplD+APr8wdRbJHC</latexit>

L20 =
1

2
(3✏� pL)

<latexit sha1_base64="+5JkzC/Qbum1AsD32WpJiwfym6s=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tQF5akVnQjFN246KKCfUBTwmQ6aYdOJmFmIpSQvRt/xY0LRdz6A+78G6dtFtp64MLhnHu59x4vYlQqy/o2ciura+sb+c3C1vbO7p65f9CWYSwwaeGQhaLrIUkY5aSlqGKkGwmCAo+Rjje+mfqdByIkDfm9mkSkH6Ahpz7FSGnJNYsNN6la6RV0fIFwYqdJNS2fOSSSlIX8NHIbJ65ZsirWDHCZ2BkpgQxN1/xyBiGOA8IVZkjKnm1Fqp8goShmJC04sSQRwmM0JD1NOQqI7CezX1J4rJUB9EOhiys4U39PJCiQchJ4ujNAaiQXvan4n9eLlX/ZTyiPYkU4ni/yYwZVCKfBwAEVBCs20QRhQfWtEI+QDkXp+Ao6BHvx5WXSrlbsWuX8rlaqX2dx5MERKIIysMEFqINb0AQtgMEjeAav4M14Ml6Md+Nj3pozsplD8AfG5w8anJnW</latexit>

L22 = 3(T xx � T yy)

<latexit sha1_base64="Kf9GLg83O+UZ8MvTwePFDkbdZeY=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWAR6sKS1IpuhKIbFy4q9AVtDJPppB06eTAzkYYQN/6KGxeKuPUv3Pk3TtsstHrgcg/n3MvMPU7IqJCG8aXlFhaXllfyq4W19Y3NLX17pyWCiGPSxAELeMdBgjDqk6akkpFOyAnyHEbazuhq4rfvCRc08BsyDonloYFPXYqRVJKt793YSaWSXsCTUuMuGY/TY9XiOD2y9aJRNqaAf4mZkSLIULf1z14/wJFHfIkZEqJrGqG0EsQlxYykhV4kSIjwCA1IV1EfeURYyfSCFB4qpQ/dgKvyJZyqPzcS5AkRe46a9JAcinlvIv7ndSPpnlsJ9cNIEh/PHnIjBmUAJ3HAPuUESxYrgjCn6q8QDxFHWKrQCioEc/7kv6RVKZvV8ulttVi7zOLIg31wAErABGegBq5BHTQBBg/gCbyAV+1Re9betPfZaE7LdnbBL2gf3+oale4=</latexit>

Llm ⌘
Z 1

�1
dp̂z

Z
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F (⌧, p̂) (�1)mPm

l (p̂z) cos(m�)

<latexit sha1_base64="EVKge8ZC/SQjVJlte5GP7AaEgGM="></latexit>



4Jasmine Brewer (CERN)

Attractor for 𝑝./𝜖 as a consequence of adiabatic evolution

Eigenvalues

slow mode

fast modes

(0,+)

<latexit sha1_base64="smY3f8YkUNHM2KXBqp5msveoXMU=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahopRdqeix6MVjBbcttEvJptk2NJssSVYoS3+DFw+KePUHefPfmLZ70OqDgcd7M8zMCxPOtHHdL6ewsrq2vlHcLG1t7+zulfcPWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357UeqNJPiwUwSGsR4KFjECDZW8qvu+dlpv1xxa+4c6C/xclKBHM1++bM3kCSNqTCEY627npuYIMPKMMLptNRLNU0wGeMh7VoqcEx1kM2PnaITqwxQJJUtYdBc/TmR4VjrSRzazhibkV72ZuJ/Xjc10XWQMZGkhgqyWBSlHBmJZp+jAVOUGD6xBBPF7K2IjLDCxNh8SjYEb/nlv6R1UfPqtcv7eqVxk8dRhCM4hip4cAUNuIMm+ECAwRO8wKsjnGfnzXlftBacfOYQfsH5+AYPvo2M</latexit>

L20

<latexit sha1_base64="VGl984D4Qp8qIxM+iGwnGyShrpk=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CRMugjYVFBPMByRH2NnvJmr3dY3dPCEf+g42FIrb+Hzv/jXvJFZr4YODx3gwz84KYM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnJ/M4TVZpJ8WCmMfUjPBIsZAQbK7XvBmnNnQ3KFbfqzoFWiZeTCuRoDspf/aEkSUSFIRxr3fPc2PgpVoYRTmelfqJpjMkEj2jPUoEjqv10fu0MnVlliEKpbAmD5urviRRHWk+jwHZG2Iz1speJ/3m9xIRXfspEnBgqyGJRmHBkJMpeR0OmKDF8agkmitlbERljhYmxAZVsCN7yy6ukXat69erFfb3SuM7jKMIJnMI5eHAJDbiFJrSAwCM8wyu8OdJ5cd6dj0VrwclnjuEPnM8fAEaOww==</latexit>

L40

<latexit sha1_base64="hWyEF2e8cAxzDx/0OeQS1xIUcAY=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKRY9FLx48VLAf0C4lm2bbaDZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0wEN9bzvlFhZXVtfaO4Wdra3tndK+8ftIxKNWVNqoTSnZAYJrhkTcutYJ1EMxKHgrXDx+up335i2nAl7+04YUFMhpJHnBLrpNZtP6t5k3654lW9GfAy8XNSgRyNfvmrN1A0jZm0VBBjur6X2CAj2nIq2KTUSw1LCH0kQ9Z1VJKYmSCbXTvBJ04Z4EhpV9Limfp7IiOxMeM4dJ0xsSOz6E3F/7xuaqPLIOMySS2TdL4oSgW2Ck9fxwOuGbVi7AihmrtbMR0RTah1AZVcCP7iy8ukdVb1a9Xzu1qlfpXHUYQjOIZT8OEC6nADDWgChQd4hld4Qwq9oHf0MW8toHzmEP4Aff4AA1KOxQ==</latexit>

L00

<latexit sha1_base64="Ir0O/YNhIlxgMFaG+wW/usmRCJY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoseiFw8eKtgPaJeSTbNtbDZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0wENxbjb6+wsrq2vlHcLG1t7+zulfcPmkalmrIGVULpdkgME1yyhuVWsHaiGYlDwVrh6Gbqt56YNlzJBztOWBCTgeQRp8Q6qXnXyzCe9MoVXMUzoGXi56QCOeq98le3r2gaM2mpIMZ0fJzYICPacirYpNRNDUsIHZEB6zgqScxMkM2unaATp/RRpLQradFM/T2RkdiYcRy6zpjYoVn0puJ/Xie10VWQcZmklkk6XxSlAlmFpq+jPteMWjF2hFDN3a2IDokm1LqASi4Ef/HlZdI8q/rn1Yv780rtOo+jCEdwDKfgwyXU4Bbq0AAKj/AMr/DmKe/Fe/c+5q0FL585hD/wPn8A/SuOwQ==</latexit>



5Jasmine Brewer (CERN)

Eigenvalues

°1.0

°0.5

0.0 L20/L00

10°2 10°1 100 101 102

ø/øR

10°2
100
102

¢E0+/øR

(a) ��

��

��

��

��

��

��

��

⌧/⌧R

<latexit sha1_base64="s7sxTkqGnDGZ9SsenqrNOx3OqPI=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4qjNS0WXRjcsq9gHToWTSTBuaSYbkjlCGfoYbF4q49Wvc+Tdm2llo9UDC4Zx7ufeeMBHcgOt+OaWV1bX1jfJmZWt7Z3evun/QMSrVlLWpEkr3QmKY4JK1gYNgvUQzEoeCdcPJTe53H5k2XMkHmCYsiMlI8ohTAlby+0DSs/wb3A+qNbfuzoH/Eq8gNVSgNah+9oeKpjGTQAUxxvfcBIKMaOBUsFmlnxqWEDohI+ZbKknMTJDNV57hE6sMcaS0fRLwXP3ZkZHYmGkc2sqYwNgse7n4n+enEF0FGZdJCkzSxaAoFRgUzu/HQ64ZBTG1hFDN7a6YjokmFGxKFRuCt3zyX9I5r3uN+sVdo9a8LuIooyN0jE6Rhy5RE92iFmojihR6Qi/o1QHn2Xlz3helJafoOUS/4Hx8AwxkkRw=</latexit>

The evolution of moments is dominated by the evolution of the ground state

Attractor for 𝑝./𝜖 as a consequence of adiabatic evolution

(0,+)

<latexit sha1_base64="smY3f8YkUNHM2KXBqp5msveoXMU=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahopRdqeix6MVjBbcttEvJptk2NJssSVYoS3+DFw+KePUHefPfmLZ70OqDgcd7M8zMCxPOtHHdL6ewsrq2vlHcLG1t7+zulfcPWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357UeqNJPiwUwSGsR4KFjECDZW8qvu+dlpv1xxa+4c6C/xclKBHM1++bM3kCSNqTCEY627npuYIMPKMMLptNRLNU0wGeMh7VoqcEx1kM2PnaITqwxQJJUtYdBc/TmR4VjrSRzazhibkV72ZuJ/Xjc10XWQMZGkhgqyWBSlHBmJZp+jAVOUGD6xBBPF7K2IjLDCxNh8SjYEb/nlv6R1UfPqtcv7eqVxk8dRhCM4hip4cAUNuIMm+ECAwRO8wKsjnGfnzXlftBacfOYQfsH5+AYPvo2M</latexit>

L20

<latexit sha1_base64="VGl984D4Qp8qIxM+iGwnGyShrpk=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CRMugjYVFBPMByRH2NnvJmr3dY3dPCEf+g42FIrb+Hzv/jXvJFZr4YODx3gwz84KYM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnJ/M4TVZpJ8WCmMfUjPBIsZAQbK7XvBmnNnQ3KFbfqzoFWiZeTCuRoDspf/aEkSUSFIRxr3fPc2PgpVoYRTmelfqJpjMkEj2jPUoEjqv10fu0MnVlliEKpbAmD5urviRRHWk+jwHZG2Iz1speJ/3m9xIRXfspEnBgqyGJRmHBkJMpeR0OmKDF8agkmitlbERljhYmxAZVsCN7yy6ukXat69erFfb3SuM7jKMIJnMI5eHAJDbiFJrSAwCM8wyu8OdJ5cd6dj0VrwclnjuEPnM8fAEaOww==</latexit>

L40

<latexit sha1_base64="hWyEF2e8cAxzDx/0OeQS1xIUcAY=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKRY9FLx48VLAf0C4lm2bbaDZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0wEN9bzvlFhZXVtfaO4Wdra3tndK+8ftIxKNWVNqoTSnZAYJrhkTcutYJ1EMxKHgrXDx+up335i2nAl7+04YUFMhpJHnBLrpNZtP6t5k3654lW9GfAy8XNSgRyNfvmrN1A0jZm0VBBjur6X2CAj2nIq2KTUSw1LCH0kQ9Z1VJKYmSCbXTvBJ04Z4EhpV9Limfp7IiOxMeM4dJ0xsSOz6E3F/7xuaqPLIOMySS2TdL4oSgW2Ck9fxwOuGbVi7AihmrtbMR0RTah1AZVcCP7iy8ukdVb1a9Xzu1qlfpXHUYQjOIZT8OEC6nADDWgChQd4hld4Qwq9oHf0MW8toHzmEP4Aff4AA1KOxQ==</latexit>

L00

<latexit sha1_base64="Ir0O/YNhIlxgMFaG+wW/usmRCJY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoseiFw8eKtgPaJeSTbNtbDZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0wENxbjb6+wsrq2vlHcLG1t7+zulfcPmkalmrIGVULpdkgME1yyhuVWsHaiGYlDwVrh6Gbqt56YNlzJBztOWBCTgeQRp8Q6qXnXyzCe9MoVXMUzoGXi56QCOeq98le3r2gaM2mpIMZ0fJzYICPacirYpNRNDUsIHZEB6zgqScxMkM2unaATp/RRpLQradFM/T2RkdiYcRy6zpjYoVn0puJ/Xie10VWQcZmklkk6XxSlAlmFpq+jPteMWjF2hFDN3a2IDokm1LqASi4Ef/HlZdI8q/rn1Yv780rtOo+jCEdwDKfgwyXU4Bbq0AAKj/AMr/DmKe/Fe/c+5q0FL585hD/wPn8A/SuOwQ==</latexit>

⌧/⌧R

<latexit sha1_base64="s7sxTkqGnDGZ9SsenqrNOx3OqPI=">AAAB8nicbVDLSgMxFM3UV62vqks3wSK4qjNS0WXRjcsq9gHToWTSTBuaSYbkjlCGfoYbF4q49Wvc+Tdm2llo9UDC4Zx7ufeeMBHcgOt+OaWV1bX1jfJmZWt7Z3evun/QMSrVlLWpEkr3QmKY4JK1gYNgvUQzEoeCdcPJTe53H5k2XMkHmCYsiMlI8ohTAlby+0DSs/wb3A+qNbfuzoH/Eq8gNVSgNah+9oeKpjGTQAUxxvfcBIKMaOBUsFmlnxqWEDohI+ZbKknMTJDNV57hE6sMcaS0fRLwXP3ZkZHYmGkc2sqYwNgse7n4n+enEF0FGZdJCkzSxaAoFRgUzu/HQ64ZBTG1hFDN7a6YjokmFGxKFRuCt3zyX9I5r3uN+sVdo9a8LuIooyN0jE6Rhy5RE92iFmojihR6Qi/o1QHn2Xlz3helJafoOUS/4Hx8AwxkkRw=</latexit>

=
3

2

pL
✏

� 1

2

<latexit sha1_base64="/ruThVFrQ+Zd2VmKW4nl96r8XGc=">AAACGHicbVDLSsNAFJ34rPUVdelmsAhurEmt6EYounHhooJ9QBPCZDpph04mYWYilJDPcOOvuHGhiNvu/BsnbRbaemDgcM653LnHjxmVyrK+jaXlldW19dJGeXNre2fX3NtvyygRmLRwxCLR9ZEkjHLSUlQx0o0FQaHPSMcf3eZ+54kISSP+qMYxcUM04DSgGCkteebZtRMIhNPzLK1lcMZj7z5LHRJLyiKewdNCtvOIZ1asqjUFXCR2QSqgQNMzJ04/wklIuMIMSdmzrVi5KRKKYkayspNIEiM8QgPS05SjkEg3nR6WwWOt9GEQCf24glP190SKQinHoa+TIVJDOe/l4n9eL1HBlZtSHieKcDxbFCQMqgjmLcE+FQQrNtYEYUH1XyEeIt2C0l2WdQn2/MmLpF2r2vXqxUO90rgp6iiBQ3AEToANLkED3IEmaAEMnsEreAcfxovxZnwaX7PoklHMHIA/MCY/0UqgRA==</latexit>

Extensive previous work; Heller and Spalinski; Romatschke;  Almaalol, 
Kurkela, Strickland; Kurkela, van der Schee, Weidemann, Wu, many others



6Jasmine Brewer (CERN)

Eigenvalues

°1.0

°0.5

0.0 L20/L00

10°2 10°1 100 101 102

ø/øR

10°2
100
102

¢E0+/øR

(a)

Decay of solutions to the ground state set by gap between ground and 
lowest excited states

Attractor for 𝑝./𝜖 as a consequence of adiabatic evolution

(0,+)

<latexit sha1_base64="smY3f8YkUNHM2KXBqp5msveoXMU=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahopRdqeix6MVjBbcttEvJptk2NJssSVYoS3+DFw+KePUHefPfmLZ70OqDgcd7M8zMCxPOtHHdL6ewsrq2vlHcLG1t7+zulfcPWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357UeqNJPiwUwSGsR4KFjECDZW8qvu+dlpv1xxa+4c6C/xclKBHM1++bM3kCSNqTCEY627npuYIMPKMMLptNRLNU0wGeMh7VoqcEx1kM2PnaITqwxQJJUtYdBc/TmR4VjrSRzazhibkV72ZuJ/Xjc10XWQMZGkhgqyWBSlHBmJZp+jAVOUGD6xBBPF7K2IjLDCxNh8SjYEb/nlv6R1UfPqtcv7eqVxk8dRhCM4hip4cAUNuIMm+ECAwRO8wKsjnGfnzXlftBacfOYQfsH5+AYPvo2M</latexit>

L20

<latexit sha1_base64="VGl984D4Qp8qIxM+iGwnGyShrpk=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CRMugjYVFBPMByRH2NnvJmr3dY3dPCEf+g42FIrb+Hzv/jXvJFZr4YODx3gwz84KYM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnJ/M4TVZpJ8WCmMfUjPBIsZAQbK7XvBmnNnQ3KFbfqzoFWiZeTCuRoDspf/aEkSUSFIRxr3fPc2PgpVoYRTmelfqJpjMkEj2jPUoEjqv10fu0MnVlliEKpbAmD5urviRRHWk+jwHZG2Iz1speJ/3m9xIRXfspEnBgqyGJRmHBkJMpeR0OmKDF8agkmitlbERljhYmxAZVsCN7yy6ukXat69erFfb3SuM7jKMIJnMI5eHAJDbiFJrSAwCM8wyu8OdJ5cd6dj0VrwclnjuEPnM8fAEaOww==</latexit>

L40

<latexit sha1_base64="hWyEF2e8cAxzDx/0OeQS1xIUcAY=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqexKRY9FLx48VLAf0C4lm2bbaDZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0wEN9bzvlFhZXVtfaO4Wdra3tndK+8ftIxKNWVNqoTSnZAYJrhkTcutYJ1EMxKHgrXDx+up335i2nAl7+04YUFMhpJHnBLrpNZtP6t5k3654lW9GfAy8XNSgRyNfvmrN1A0jZm0VBBjur6X2CAj2nIq2KTUSw1LCH0kQ9Z1VJKYmSCbXTvBJ04Z4EhpV9Limfp7IiOxMeM4dJ0xsSOz6E3F/7xuaqPLIOMySS2TdL4oSgW2Ck9fxwOuGbVi7AihmrtbMR0RTah1AZVcCP7iy8ukdVb1a9Xzu1qlfpXHUYQjOIZT8OEC6nADDWgChQd4hld4Qwq9oHf0MW8toHzmEP4Aff4AA1KOxQ==</latexit>

L00

<latexit sha1_base64="Ir0O/YNhIlxgMFaG+wW/usmRCJY=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoseiFw8eKtgPaJeSTbNtbDZZkqxQlv4HLx4U8er/8ea/MW33oK0PBh7vzTAzL0wENxbjb6+wsrq2vlHcLG1t7+zulfcPmkalmrIGVULpdkgME1yyhuVWsHaiGYlDwVrh6Gbqt56YNlzJBztOWBCTgeQRp8Q6qXnXyzCe9MoVXMUzoGXi56QCOeq98le3r2gaM2mpIMZ0fJzYICPacirYpNRNDUsIHZEB6zgqScxMkM2unaATp/RRpLQradFM/T2RkdiYcRy6zpjYoVn0puJ/Xie10VWQcZmklkk6XxSlAlmFpq+jPteMWjF2hFDN3a2IDokm1LqASi4Ef/HlZdI8q/rn1Yv780rtOo+jCEdwDKfgwyXU4Bbq0AAKj/AMr/DmKe/Fe/c+5q0FL585hD/wPn8A/SuOwQ==</latexit>

=
3

2

pL
✏

� 1

2

<latexit sha1_base64="/ruThVFrQ+Zd2VmKW4nl96r8XGc=">AAACGHicbVDLSsNAFJ34rPUVdelmsAhurEmt6EYounHhooJ9QBPCZDpph04mYWYilJDPcOOvuHGhiNvu/BsnbRbaemDgcM653LnHjxmVyrK+jaXlldW19dJGeXNre2fX3NtvyygRmLRwxCLR9ZEkjHLSUlQx0o0FQaHPSMcf3eZ+54kISSP+qMYxcUM04DSgGCkteebZtRMIhNPzLK1lcMZj7z5LHRJLyiKewdNCtvOIZ1asqjUFXCR2QSqgQNMzJ04/wklIuMIMSdmzrVi5KRKKYkayspNIEiM8QgPS05SjkEg3nR6WwWOt9GEQCf24glP190SKQinHoa+TIVJDOe/l4n9eL1HBlZtSHieKcDxbFCQMqgjmLcE+FQQrNtYEYUH1XyEeIt2C0l2WdQn2/MmLpF2r2vXqxUO90rgp6iiBQ3AEToANLkED3IEmaAEMnsEreAcfxovxZnwaX7PoklHMHIA/MCY/0UqgRA==</latexit>

Extensive previous work; Heller and Spalinski; Romatschke;  Almaalol, 
Kurkela, Strickland; Kurkela, van der Schee, Weidemann, Wu, many others



(0,�)

<latexit sha1_base64="UXTIV05i/xpwXSdmD2Os/pOF3I8=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahgpZdqeix6MVjBbcttEvJptk2NJssSVYoS3+DFw+KePUHefPfmLZ70OqDgcd7M8zMCxPOtHHdL6ewsrq2vlHcLG1t7+zulfcPWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357UeqNJPiwUwSGsR4KFjECDZW8qvu2flpv1xxa+4c6C/xclKBHM1++bM3kCSNqTCEY627npuYIMPKMMLptNRLNU0wGeMh7VoqcEx1kM2PnaITqwxQJJUtYdBc/TmR4VjrSRzazhibkV72ZuJ/Xjc10XWQMZGkhgqyWBSlHBmJZp+jAVOUGD6xBBPF7K2IjLDCxNh8SjYEb/nlv6R1UfPqtcv7eqVxk8dRhCM4hip4cAUNuIMm+ECAwRO8wKsjnGfnzXlftBacfOYQfsH5+AYSyI2O</latexit>

L10

<latexit sha1_base64="hA38E00rMAG28l5rENimJuwrqTE=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegFw8eIpgHJEuYncwmY+axzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3RQlnxvr+t1dYWV1b3yhulra2d3b3yvsHTaNSTWiDKK50O8KGciZpwzLLaTvRFIuI01Y0upn6rSeqDVPywY4TGgo8kCxmBFsnNe96WeBPeuWKX/VnQMskyEkFctR75a9uX5FUUGkJx8Z0Aj+xYYa1ZYTTSambGppgMsID2nFUYkFNmM2unaATp/RRrLQradFM/T2RYWHMWESuU2A7NIveVPzP66Q2vgozJpPUUknmi+KUI6vQ9HXUZ5oSy8eOYKKZuxWRIdaYWBdQyYUQLL68TJpn1eC8enF/Xqld53EU4QiO4RQCuIQa3EIdGkDgEZ7hFd485b14797HvLXg5TOH8Afe5w/+sY7C</latexit>

L30

<latexit sha1_base64="W7L39gcPTHLZSnqKbpKJPXZF3ck=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe40omXQxsIigvmA5Ah7m71kzd7usbsnhOP+g42FIrb+Hzv/jZvkCk18MPB4b4aZeUHMmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvLRBHaJJJL1QmwppwJ2jTMcNqJFcVRwGk7GN9M/fYTVZpJ8WAmMfUjPBQsZAQbK7Xu+um5m/XLFbfqzoCWiZeTCuRo9MtfvYEkSUSFIRxr3fXc2PgpVoYRTrNSL9E0xmSMh7RrqcAR1X46uzZDJ1YZoFAqW8Kgmfp7IsWR1pMosJ0RNiO96E3F/7xuYsIrP2UiTgwVZL4oTDgyEk1fRwOmKDF8YgkmitlbERlhhYmxAZVsCN7iy8ukdVb1atWL+1qlfp3HUYQjOIZT8OAS6nALDWgCgUd4hld4c6Tz4rw7H/PWgpPPHMIfOJ8/AcyOxA==</latexit>

L50

<latexit sha1_base64="xfnhAPv8zDIFElb+7CHkV3q+9CY=">AAAB7XicbVA9SwNBEJ2LXzF+nVraLAbBKtxJgpZBGwuLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzfJFZr4YODx3gwz88KEM20879sprK1vbG4Vt0s7u3v7B+7hUUvLVBHaJJJL1QmxppwJ2jTMcNpJFMVxyGk7HN/M/PYTVZpJ8WAmCQ1iPBQsYgQbK7Xu+lnNm/bdslfx5kCrxM9JGXI0+u5XbyBJGlNhCMdad30vMUGGlWGE02mpl2qaYDLGQ9q1VOCY6iCbXztFZ1YZoEgqW8Kgufp7IsOx1pM4tJ0xNiO97M3E/7xuaqKrIGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxAZVsCP7yy6ukdVHxq5XafbVcv87jKMIJnMI5+HAJdbiFBjSBwCM8wyu8OdJ5cd6dj0VrwclnjuEPnM8fBNiOxg==</latexit>

7Jasmine Brewer (CERN)

Eigenvalues

Extending the concept of the attractor for other sectors of moments…



°2

°1

0 L30/L10

10°2 10°1 100 101 102

ø/øR

10°4

10°2

100

¢E0°/øR

(c)

(0,�)

<latexit sha1_base64="UXTIV05i/xpwXSdmD2Os/pOF3I8=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahgpZdqeix6MVjBbcttEvJptk2NJssSVYoS3+DFw+KePUHefPfmLZ70OqDgcd7M8zMCxPOtHHdL6ewsrq2vlHcLG1t7+zulfcPWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357UeqNJPiwUwSGsR4KFjECDZW8qvu2flpv1xxa+4c6C/xclKBHM1++bM3kCSNqTCEY627npuYIMPKMMLptNRLNU0wGeMh7VoqcEx1kM2PnaITqwxQJJUtYdBc/TmR4VjrSRzazhibkV72ZuJ/Xjc10XWQMZGkhgqyWBSlHBmJZp+jAVOUGD6xBBPF7K2IjLDCxNh8SjYEb/nlv6R1UfPqtcv7eqVxk8dRhCM4hip4cAUNuIMm+ECAwRO8wKsjnGfnzXlftBacfOYQfsH5+AYSyI2O</latexit>

L10

<latexit sha1_base64="hA38E00rMAG28l5rENimJuwrqTE=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKosegFw8eIpgHJEuYncwmY+axzMwKYck/ePGgiFf/x5t/4yTZgyYWNBRV3XR3RQlnxvr+t1dYWV1b3yhulra2d3b3yvsHTaNSTWiDKK50O8KGciZpwzLLaTvRFIuI01Y0upn6rSeqDVPywY4TGgo8kCxmBFsnNe96WeBPeuWKX/VnQMskyEkFctR75a9uX5FUUGkJx8Z0Aj+xYYa1ZYTTSambGppgMsID2nFUYkFNmM2unaATp/RRrLQradFM/T2RYWHMWESuU2A7NIveVPzP66Q2vgozJpPUUknmi+KUI6vQ9HXUZ5oSy8eOYKKZuxWRIdaYWBdQyYUQLL68TJpn1eC8enF/Xqld53EU4QiO4RQCuIQa3EIdGkDgEZ7hFd485b14797HvLXg5TOH8Afe5w/+sY7C</latexit>

L30

<latexit sha1_base64="W7L39gcPTHLZSnqKbpKJPXZF3ck=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe40omXQxsIigvmA5Ah7m71kzd7usbsnhOP+g42FIrb+Hzv/jZvkCk18MPB4b4aZeUHMmTau++0UVlbX1jeKm6Wt7Z3dvfL+QUvLRBHaJJJL1QmwppwJ2jTMcNqJFcVRwGk7GN9M/fYTVZpJ8WAmMfUjPBQsZAQbK7Xu+um5m/XLFbfqzoCWiZeTCuRo9MtfvYEkSUSFIRxr3fXc2PgpVoYRTrNSL9E0xmSMh7RrqcAR1X46uzZDJ1YZoFAqW8Kgmfp7IsWR1pMosJ0RNiO96E3F/7xuYsIrP2UiTgwVZL4oTDgyEk1fRwOmKDF8YgkmitlbERlhhYmxAZVsCN7iy8ukdVb1atWL+1qlfp3HUYQjOIZT8OAS6nALDWgCgUd4hld4c6Tz4rw7H/PWgpPPHMIfOJ8/AcyOxA==</latexit>

L50

<latexit sha1_base64="xfnhAPv8zDIFElb+7CHkV3q+9CY=">AAAB7XicbVA9SwNBEJ2LXzF+nVraLAbBKtxJgpZBGwuLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzfJFZr4YODx3gwz88KEM20879sprK1vbG4Vt0s7u3v7B+7hUUvLVBHaJJJL1QmxppwJ2jTMcNpJFMVxyGk7HN/M/PYTVZpJ8WAmCQ1iPBQsYgQbK7Xu+lnNm/bdslfx5kCrxM9JGXI0+u5XbyBJGlNhCMdad30vMUGGlWGE02mpl2qaYDLGQ9q1VOCY6iCbXztFZ1YZoEgqW8Kgufp7IsOx1pM4tJ0xNiO97M3E/7xuaqKrIGMiSQ0VZLEoSjkyEs1eRwOmKDF8YgkmitlbERlhhYmxAZVsCP7yy6ukdVHxq5XafbVcv87jKMIJnMI5+HAJdbiFBjSBwCM8wyu8OdJ5cd6dj0VrwclnjuEPnM8fBNiOxg==</latexit>

8Jasmine Brewer (CERN)

Eigenvalues

No or weak early-time attractor due to the decaying energy gap, even 
though there is a hydrodynamic mode

Extending the concept of the attractor for other sectors of moments…



(2,+)

<latexit sha1_base64="DFMi2iv2oPIyClabV0spnhUnZ/Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahopSkVPRY9OKxgmkLbSib7aZdutmE3Y1QQn+DFw+KePUHefPfuGlz0NYHA4/3ZpiZ58ecKW3b31ZhbX1jc6u4XdrZ3ds/KB8etVWUSEJdEvFIdn2sKGeCupppTruxpDj0Oe34k7vM7zxRqVgkHvU0pl6IR4IFjGBtJLdav7w4H5Qrds2eA60SJycVyNEalL/6w4gkIRWacKxUz7Fj7aVYakY4nZX6iaIxJhM8oj1DBQ6p8tL5sTN0ZpQhCiJpSmg0V39PpDhUahr6pjPEeqyWvUz8z+slOrjxUibiRFNBFouChCMdoexzNGSSEs2nhmAimbkVkTGWmGiTT8mE4Cy/vEra9ZrTqF09NCrN2zyOIpzAKVTBgWtowj20wAUCDJ7hFd4sYb1Y79bHorVg5TPH8AfW5w8SzI2O</latexit>

L22

<latexit sha1_base64="U1G/pKqwH5N2qRg5hKFjQNyMTJc=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CRMugjYVFBPMByRH2NnvJmr3dY3dPCEf+g42FIrb+Hzv/jXvJFZr4YODx3gwz84KYM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnJ/M4TVZpJ8WCmMfUjPBIsZAQbK7XvBmmtNhuUK27VnQOtEi8nFcjRHJS/+kNJkogKQzjWuue5sfFTrAwjnM5K/UTTGJMJHtGepQJHVPvp/NoZOrPKEIVS2RIGzdXfEymOtJ5Gge2MsBnrZS8T//N6iQmv/JSJODFUkMWiMOHISJS9joZMUWL41BJMFLO3IjLGChNjAyrZELzll1dJu1b16tWL+3qlcZ3HUYQTOIVz8OASGnALTWgBgUd4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/A1COxQ==</latexit>

L42

<latexit sha1_base64="UHrS1pjeJzZkVZUdnlvk4ybjBJQ=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CRMugjYVFBPMByRH2NnvJmr3dY3dPCEf+g42FIrb+Hzv/jXvJFZr4YODx3gwz84KYM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnJ/M4TVZpJ8WCmMfUjPBIsZAQbK7XvBmm9NhuUK27VnQOtEi8nFcjRHJS/+kNJkogKQzjWuue5sfFTrAwjnM5K/UTTGJMJHtGepQJHVPvp/NoZOrPKEIVS2RIGzdXfEymOtJ5Gge2MsBnrZS8T//N6iQmv/JSJODFUkMWiMOHISJS9joZMUWL41BJMFLO3IjLGChNjAyrZELzll1dJu1b16tWL+3qlcZ3HUYQTOIVz8OASGnALTWgBgUd4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/BlyOxw==</latexit>

L62

<latexit sha1_base64="ijBzuVMKvwiLuflOmHVyz9n/jKg=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CopZBGwuLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzfJFZr4YODx3gwz84KYM21c99vJra1vbG7ltws7u3v7B8XDo5aWiSK0SSSXqhNgTTkTtGmY4bQTK4qjgNN2ML6Z+e0nqjST4sFMYupHeChYyAg2Vmrd9dOLyrRfLLlldw60SryMlCBDo1/86g0kSSIqDOFY667nxsZPsTKMcDot9BJNY0zGeEi7lgocUe2n82un6MwqAxRKZUsYNFd/T6Q40noSBbYzwmakl72Z+J/XTUx45adMxImhgiwWhQlHRqLZ62jAFCWGTyzBRDF7KyIjrDAxNqCCDcFbfnmVtCplr1qu3VdL9essjjycwCmcgweXUIdbaEATCDzCM7zCmyOdF+fd+Vi05pxs5hj+wPn8AQlojsk=</latexit>

9Jasmine Brewer (CERN)

Eigenvalues

Extending the concept of the attractor for other sectors of moments…
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<latexit sha1_base64="DFMi2iv2oPIyClabV0spnhUnZ/Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahopSkVPRY9OKxgmkLbSib7aZdutmE3Y1QQn+DFw+KePUHefPfuGlz0NYHA4/3ZpiZ58ecKW3b31ZhbX1jc6u4XdrZ3ds/KB8etVWUSEJdEvFIdn2sKGeCupppTruxpDj0Oe34k7vM7zxRqVgkHvU0pl6IR4IFjGBtJLdav7w4H5Qrds2eA60SJycVyNEalL/6w4gkIRWacKxUz7Fj7aVYakY4nZX6iaIxJhM8oj1DBQ6p8tL5sTN0ZpQhCiJpSmg0V39PpDhUahr6pjPEeqyWvUz8z+slOrjxUibiRFNBFouChCMdoexzNGSSEs2nhmAimbkVkTGWmGiTT8mE4Cy/vEra9ZrTqF09NCrN2zyOIpzAKVTBgWtowj20wAUCDJ7hFd4sYb1Y79bHorVg5TPH8AfW5w8SzI2O</latexit>

L22

<latexit sha1_base64="U1G/pKqwH5N2qRg5hKFjQNyMTJc=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CRMugjYVFBPMByRH2NnvJmr3dY3dPCEf+g42FIrb+Hzv/jXvJFZr4YODx3gwz84KYM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnJ/M4TVZpJ8WCmMfUjPBIsZAQbK7XvBmmtNhuUK27VnQOtEi8nFcjRHJS/+kNJkogKQzjWuue5sfFTrAwjnM5K/UTTGJMJHtGepQJHVPvp/NoZOrPKEIVS2RIGzdXfEymOtJ5Gge2MsBnrZS8T//N6iQmv/JSJODFUkMWiMOHISJS9joZMUWL41BJMFLO3IjLGChNjAyrZELzll1dJu1b16tWL+3qlcZ3HUYQTOIVz8OASGnALTWgBgUd4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/A1COxQ==</latexit>

L42

<latexit sha1_base64="UHrS1pjeJzZkVZUdnlvk4ybjBJQ=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CRMugjYVFBPMByRH2NnvJmr3dY3dPCEf+g42FIrb+Hzv/jXvJFZr4YODx3gwz84KYM21c99sprK1vbG4Vt0s7u3v7B+XDo7aWiSK0RSSXqhtgTTkTtGWY4bQbK4qjgNNOMLnJ/M4TVZpJ8WCmMfUjPBIsZAQbK7XvBmm9NhuUK27VnQOtEi8nFcjRHJS/+kNJkogKQzjWuue5sfFTrAwjnM5K/UTTGJMJHtGepQJHVPvp/NoZOrPKEIVS2RIGzdXfEymOtJ5Gge2MsBnrZS8T//N6iQmv/JSJODFUkMWiMOHISJS9joZMUWL41BJMFLO3IjLGChNjAyrZELzll1dJu1b16tWL+3qlcZ3HUYQTOIVz8OASGnALTWgBgUd4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/BlyOxw==</latexit>

L62

<latexit sha1_base64="ijBzuVMKvwiLuflOmHVyz9n/jKg=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5CopZBGwuLCOYDkiPsbfaSNXu7x+6eEI78BxsLRWz9P3b+GzfJFZr4YODx3gwz84KYM21c99vJra1vbG7ltws7u3v7B8XDo5aWiSK0SSSXqhNgTTkTtGmY4bQTK4qjgNN2ML6Z+e0nqjST4sFMYupHeChYyAg2Vmrd9dOLyrRfLLlldw60SryMlCBDo1/86g0kSSIqDOFY667nxsZPsTKMcDot9BJNY0zGeEi7lgocUe2n82un6MwqAxRKZUsYNFd/T6Q40noSBbYzwmakl72Z+J/XTUx45adMxImhgiwWhQlHRqLZ62jAFCWGTyzBRDF7KyIjrDAxNqCCDcFbfnmVtCplr1qu3VdL9essjjycwCmcgweXUIdbaEATCDzCM7zCmyOdF+fd+Vi05pxs5hj+wPn8AQlojsk=</latexit>

10Jasmine Brewer (CERN)

Eigenvalues

Power-law decay to the attractor for all times in sector not including a 
hydrodynamic mode

Extending the concept of the attractor for other sectors of moments…
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Their decay rate is set by difference in ground state 
eigenvalues for (2,+) and (0,+) sectors:

Jasmine Brewer (CERN)

Implications for the decay of initial momentum anisotropy

@⌧ ln E2p ⇠ �
�
EG

2+ � EG
0+

�

<latexit sha1_base64="YwF4EMAdTvQlovohVWMLy7W2/No="></latexit>

Momentum anisotropies are related to moments in 
sectors with attractors

zero at early times!
Slow decay of momentum anisotropy far-from-equilibrium!

E2p ⇠ (T xx � T yy) /✏

<latexit sha1_base64="QNI2rv+D76t94uDtz3LbJ0038zM="></latexit>

(2,+)

<latexit sha1_base64="DFMi2iv2oPIyClabV0spnhUnZ/Y=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBahopSkVPRY9OKxgmkLbSib7aZdutmE3Y1QQn+DFw+KePUHefPfuGlz0NYHA4/3ZpiZ58ecKW3b31ZhbX1jc6u4XdrZ3ds/KB8etVWUSEJdEvFIdn2sKGeCupppTruxpDj0Oe34k7vM7zxRqVgkHvU0pl6IR4IFjGBtJLdav7w4H5Qrds2eA60SJycVyNEalL/6w4gkIRWacKxUz7Fj7aVYakY4nZX6iaIxJhM8oj1DBQ6p8tL5sTN0ZpQhCiJpSmg0V39PpDhUahr6pjPEeqyWvUz8z+slOrjxUibiRFNBFouChCMdoexzNGSSEs2nhmAimbkVkTGWmGiTT8mE4Cy/vEra9ZrTqF09NCrN2zyOIpzAKVTBgWtowj20wAUCDJ7hFd4sYb1Y79bHorVg5TPH8AfW5w8SzI2O</latexit>

(0,+)

<latexit sha1_base64="smY3f8YkUNHM2KXBqp5msveoXMU=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRahopRdqeix6MVjBbcttEvJptk2NJssSVYoS3+DFw+KePUHefPfmLZ70OqDgcd7M8zMCxPOtHHdL6ewsrq2vlHcLG1t7+zulfcPWlqmilCfSC5VJ8Saciaob5jhtJMoiuOQ03Y4vp357UeqNJPiwUwSGsR4KFjECDZW8qvu+dlpv1xxa+4c6C/xclKBHM1++bM3kCSNqTCEY627npuYIMPKMMLptNRLNU0wGeMh7VoqcEx1kM2PnaITqwxQJJUtYdBc/TmR4VjrSRzazhibkV72ZuJ/Xjc10XWQMZGkhgqyWBSlHBmJZp+jAVOUGD6xBBPF7K2IjLDCxNh8SjYEb/nlv6R1UfPqtcv7eqVxk8dRhCM4hip4cAUNuIMm+ECAwRO8wKsjnGfnzXlftBacfOYQfsH5+AYPvo2M</latexit>

(different colors are different 
momentum weights)
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Summary: slow modes, attractors, and the momentum anisotropy

Diverse eigenspectrum for other 
moments of the distribution

Slow far-from-equilibrium evolution 
of momentum-space anisotropy

• Early-time attractor only for sectors
that have an energy gap at early times

• Slowest modes at early times do not 
necessarily become slowest modes at 
late times

gap increasing with time gap at late time constant gap


