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Studying QGP with anisotropic flow
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• vn  : Anisotropic flow
• ψn : Flow symmetry plane

system expansion
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Initial state Final state

❖ General questions:
‣how does vn fluctuate
‣how does ψn fluctuate
‣correlations between ψm and ψn 

‣correlations between vm and vn

‣new information on initial conditions and/or η/s(T)?
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General correlations between flow coefficients

3

❖ Multiparticle mixed harmonic cumulants
‣correlation between vm2, vn2 and vp2

‣correlation between vmk and vnl 

Mixed harmonic cumulants with 4-particles

MHC(v2m, v2n) = SC(m,n) =
⌦
v2m v2n

↵
�
⌦
v2m

↵ ⌦
v2n

↵
<latexit sha1_base64="tVk39MnZJcTlxpjn4IymO8CI95I="></latexit><latexit sha1_base64="tVk39MnZJcTlxpjn4IymO8CI95I="></latexit><latexit sha1_base64="tVk39MnZJcTlxpjn4IymO8CI95I="></latexit><latexit sha1_base64="tVk39MnZJcTlxpjn4IymO8CI95I="></latexit>

Mixed harmonic cumulants with 6-particles Mixed harmonic cumulants with 8-particles 

NSC(m,n) =
SC(m,n)

hv2mi hv2ni
<latexit sha1_base64="maWUViRoSBIUm2SfSz5l5yjHSRg="></latexit><latexit sha1_base64="maWUViRoSBIUm2SfSz5l5yjHSRg="></latexit><latexit sha1_base64="maWUViRoSBIUm2SfSz5l5yjHSRg="></latexit><latexit sha1_base64="maWUViRoSBIUm2SfSz5l5yjHSRg="></latexit>

‣ NSC(4,2) is sensitive to both initial 
conditions and η/s(T)

‣ NSC(3,2) probes initial conditions

ALICE, 
PRL117, 182301 
(2016)

Symmetric 
Cumulant, 
PRC89, 
064904 (2014)
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Linear and nonlinear hydrodynamic response
❖ vn has both linear and nonlinear hydrodynamic 

response to initial anisotropy

‣ Stronger linear response in v2 than v3 and v4 

‣ Stronger linear correlations between vn and εn 

in central than peripheral collision

❖ Study linear and nonlinear hydrodynamic 
response with nMHC

‣ vn = κn· εn (linear response) 

-> nMHC(vmk, vnl) = nMHC(εmk, εnl)

-> use nMHC(vmk, vnl) to constrain the initial 
conditions

‣ vn ≠ κn· εn (nonlinear response)

-> nMHC(vmk, vnl) ≠ nMHC(εmk, εnl)

-> use nMHC(vmk, vnl) to probe properties of QGP

❖ Expectations: better agreements in central 
collisions and for lower harmonics

4

v2

ε2

v3

ε3

v4

ε4

  

v2

v2

v2

Central

Semicentral

Semiperipheral

v
n    n

C
entrality

H. Niemi etc, PRC 87 (2013) 5, 054901

ε2

ε2

ε2



You Zhou (NBI) @ EPS-HEP2021

This analysis

5

❖Detectors used: 
‣ Inner Tracking System 
    (trigger, tracking and vertexing)
‣Time Projection Chamber

         (tracking)
‣V0 detectors  
    (trigger, centrality determination)

Pb-Pb 5.02 TeV 

Pb-Pb 2.76 TeV 

❖Data samples: 
‣Pb-Pb at √sNN = 2.76 TeV
‣Pb-Pb at √sNN = 5.02 TeV 
‣Tracks used: 
• -0.8 < η < 0.8
• 0.2 < pT < 5.0 GeV/c
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Correlation between vm2, vn2 and vp2

6

❖ Non-zero value of nMHC(v22, v32, v42) in Pb-Pb collisions
‣ Highly non-trivial correlations among three flow coefficients
‣ The result is positive and closer to nMHC(v22, v42) and nMHC(v32, v42) in central collisions
‣ It is negative and follows nMHC(v22, v32) and nMHC(v32, v42) in non-central collisions

ALICE, PLB818 (2021) 136354
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❖ First measurement of correlations between higher order moments of v2 and v3

‣ characteristic -, +, - signs observed for 4-, 6- and 8-particle cumulants of mixed harmonics

First measurement of vmk and vnl correlations
ALICE, PLB818 (2021) 136354
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❖ First measurement of correlations between higher order moments of v2 and v3

‣ characteristic -, +, - signs observed for 4-, 6- and 8-particle cumulants of mixed harmonic 
‣ Similar to +, -, +, - signs seen in 2-, 4-, 6- and 8-particle cumulants of single harmonic 
‣ A potential probe of collectivity in small systems
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❖ nMHC(v22, v32, v42) ≠ nMHC(ε22, ε32, ε42)
‣Non-linear response 

‣nMHC(v22, v32, v42) is sensitive to η/s of QGP 

❖ AMPT+iEBE-VISHNU calculations quantitatively agree 
with the ALICE data

❖  

❖TRENTo+iEBE-VISHNU calculations underestimate 
the data by 50% 

❖ A new challenge for the current understanding of 
initial conditions and QGP properties from Bayesian 
analysis (TRENTo+iEBE-VISHNU) with the presented 
nMHC(vm2, vn2, vp2) data
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v2k and v32 correlations
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(v24, v32) (v26, v32)

M. Li etc, arXiv:2104.10422
ALICE, PLB818 (2021) 136354

❖ Good agreement between initial eccentricity estimations and final nMHC(v2k, v32) in central collisions
❖ Deviations are getting larger in more peripheral collisions and/or for higher order moments of v2

‣ Non-linear response of v2 in non-central Pb-Pb collisions
❖ AMPT+iEBE-VISHNU calculations work better in peripheral collisions

(v22, v32)
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❖ Deviations between initial eccentricity estimations and final nMHC(v22, v3l) already in central collisions 

‣Stronger nonlinear response of v3 than v2 in Pb-Pb collisions 
-> more sensitive to η/s(T) of QGP

❖ Both hydro calculations are compatible with data within large uncertainties
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M. Li etc, arXiv:2104.10422
ALICE, PLB818 (2021) 136354
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Summary
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❖General correlations between flow coefficients are studied using mixed harmonic cumulants
‣Non-zero nMHC(v22, v32, v42) is observed, results are sensitive to the initial conditions and shear and 
bulk viscosities of the QGP

‣Negative, positive and negative signs of 4-, 6- and 8-particle cumulants with mixed harmonics have 
been observed

‣The results involving higher-order moments could significantly enhance the contributions that arise 
from nonlinearities of v2 and v3 to ε2 and ε3

❖ Further information on the initial conditions and tighter constraints on the evolution of the QGP

Thanks for your attention!
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Backup
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Correlations between vm and vn

14

❖ Comparison of SC and Normalized SC (NSC) to hydrodynamic calculations
‣ Although hydrodynamic calculations describes vn fairly well, do not describe SC and NSC 

          -> tighter constraints!
‣ NSC(3,2) measurements provide direct access into the initial conditions
‣ NSC(4,2) is sensitive to both initial conditions and η/s(T)
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ALICE, 
PRL117, 182301 (2016)

Symmetric Cumulant, 
PRC89, 064904 (2014)

Normalized Symmetric cumulants:
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Data vs hydro: vmk and vnl correlations
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�!
V3

<latexit sha1_base64="eAbIlM7xm8VYFs6N1dwPEiryeJo=">AAAB/3icdZBLSwMxFIXv+Kz1NSq4cRMsgqsyo4Iui25cVrAPaIchk2ba0EwyJBmljF34V9y4UMStf8Od/8b0IdTXgcDhfPeSy4lSzrTxvA9nbn5hcWm5sFJcXVvf2HS3tutaZorQGpFcqmaENeVM0JphhtNmqihOIk4bUf9ixBs3VGkmxbUZpDRIcFewmBFsbBS6u21psWLdnsFKydu8HubHw2HolvyyNxbyfpkvVIKpqqH73u5IkiVUGMKx1i3fS02QY2UY4XRYbGeappj0cZe2rBU4oTrIx/cP0YFNOiiWyj5h0Did3chxovUgiexkgk1P/2Sj8C/Wykx8FuRMpJmhgkw+ijOOjESjMlCHKUoMH1iDiWL2VkR6WGFibGXF2RL+N/Wjsu+V/auTUuV8WkcB9mAfDsGHU6jAJVShBgTu4AGe4Nm5dx6dF+d1MjrnTHd24Juct08PMpbB</latexit><latexit sha1_base64="eAbIlM7xm8VYFs6N1dwPEiryeJo=">AAAB/3icdZBLSwMxFIXv+Kz1NSq4cRMsgqsyo4Iui25cVrAPaIchk2ba0EwyJBmljF34V9y4UMStf8Od/8b0IdTXgcDhfPeSy4lSzrTxvA9nbn5hcWm5sFJcXVvf2HS3tutaZorQGpFcqmaENeVM0JphhtNmqihOIk4bUf9ixBs3VGkmxbUZpDRIcFewmBFsbBS6u21psWLdnsFKydu8HubHw2HolvyyNxbyfpkvVIKpqqH73u5IkiVUGMKx1i3fS02QY2UY4XRYbGeappj0cZe2rBU4oTrIx/cP0YFNOiiWyj5h0Did3chxovUgiexkgk1P/2Sj8C/Wykx8FuRMpJmhgkw+ijOOjESjMlCHKUoMH1iDiWL2VkR6WGFibGXF2RL+N/Wjsu+V/auTUuV8WkcB9mAfDsGHU6jAJVShBgTu4AGe4Nm5dx6dF+d1MjrnTHd24Juct08PMpbB</latexit><latexit sha1_base64="eAbIlM7xm8VYFs6N1dwPEiryeJo=">AAAB/3icdZBLSwMxFIXv+Kz1NSq4cRMsgqsyo4Iui25cVrAPaIchk2ba0EwyJBmljF34V9y4UMStf8Od/8b0IdTXgcDhfPeSy4lSzrTxvA9nbn5hcWm5sFJcXVvf2HS3tutaZorQGpFcqmaENeVM0JphhtNmqihOIk4bUf9ixBs3VGkmxbUZpDRIcFewmBFsbBS6u21psWLdnsFKydu8HubHw2HolvyyNxbyfpkvVIKpqqH73u5IkiVUGMKx1i3fS02QY2UY4XRYbGeappj0cZe2rBU4oTrIx/cP0YFNOiiWyj5h0Did3chxovUgiexkgk1P/2Sj8C/Wykx8FuRMpJmhgkw+ijOOjESjMlCHKUoMH1iDiWL2VkR6WGFibGXF2RL+N/Wjsu+V/auTUuV8WkcB9mAfDsGHU6jAJVShBgTu4AGe4Nm5dx6dF+d1MjrnTHd24Juct08PMpbB</latexit><latexit sha1_base64="eAbIlM7xm8VYFs6N1dwPEiryeJo=">AAAB/3icdZBLSwMxFIXv+Kz1NSq4cRMsgqsyo4Iui25cVrAPaIchk2ba0EwyJBmljF34V9y4UMStf8Od/8b0IdTXgcDhfPeSy4lSzrTxvA9nbn5hcWm5sFJcXVvf2HS3tutaZorQGpFcqmaENeVM0JphhtNmqihOIk4bUf9ixBs3VGkmxbUZpDRIcFewmBFsbBS6u21psWLdnsFKydu8HubHw2HolvyyNxbyfpkvVIKpqqH73u5IkiVUGMKx1i3fS02QY2UY4XRYbGeappj0cZe2rBU4oTrIx/cP0YFNOiiWyj5h0Did3chxovUgiexkgk1P/2Sj8C/Wykx8FuRMpJmhgkw+ijOOjESjMlCHKUoMH1iDiWL2VkR6WGFibGXF2RL+N/Wjsu+V/auTUuV8WkcB9mAfDsGHU6jAJVShBgTu4AGe4Nm5dx6dF+d1MjrnTHd24Juct08PMpbB</latexit>

(        ,       ) �!
V2

<latexit sha1_base64="lQF/mPROTDwJFli6Ta8864jQ2DY=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJUkCHVZdOOygn1AG8JkOmmHTmbCzEQpMQt/xY0LRdz6G+78Gyd9gFoPXDiccy/33hMmjCrtOF9WaWV1bX2jvFnZ2t7Z3bP3D9pKpBKTFhZMyG6IFGGUk5ammpFuIgmKQ0Y64fiq8Dt3RCoq+K2eJMSP0ZDTiGKkjRTYR31hbEmHI42kFPdZO8i8PA/sqlNzpoAFceueB92FsiBVMEczsD/7A4HTmHCNGVKq5zqJ9jMkNcWM5JV+qkiC8BgNSc9QjmKi/Gx6fw5PjTKAkZCmuIZT9edEhmKlJnFoOmOkR+qvV4j/eb1URxd+RnmSasLxbFGUMqgFLMKAAyoJ1mxiCMKSmlshHiGJsDaRVUwISy8vk7ZXc52ae3NebVzO4yiDY3ACzoAL6qABrkETtAAGD+AJvIBX69F6tt6s91lryZrPHIJfsD6+AR7tlsw=</latexit><latexit sha1_base64="lQF/mPROTDwJFli6Ta8864jQ2DY=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJUkCHVZdOOygn1AG8JkOmmHTmbCzEQpMQt/xY0LRdz6G+78Gyd9gFoPXDiccy/33hMmjCrtOF9WaWV1bX2jvFnZ2t7Z3bP3D9pKpBKTFhZMyG6IFGGUk5ammpFuIgmKQ0Y64fiq8Dt3RCoq+K2eJMSP0ZDTiGKkjRTYR31hbEmHI42kFPdZO8i8PA/sqlNzpoAFceueB92FsiBVMEczsD/7A4HTmHCNGVKq5zqJ9jMkNcWM5JV+qkiC8BgNSc9QjmKi/Gx6fw5PjTKAkZCmuIZT9edEhmKlJnFoOmOkR+qvV4j/eb1URxd+RnmSasLxbFGUMqgFLMKAAyoJ1mxiCMKSmlshHiGJsDaRVUwISy8vk7ZXc52ae3NebVzO4yiDY3ACzoAL6qABrkETtAAGD+AJvIBX69F6tt6s91lryZrPHIJfsD6+AR7tlsw=</latexit><latexit sha1_base64="lQF/mPROTDwJFli6Ta8864jQ2DY=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJUkCHVZdOOygn1AG8JkOmmHTmbCzEQpMQt/xY0LRdz6G+78Gyd9gFoPXDiccy/33hMmjCrtOF9WaWV1bX2jvFnZ2t7Z3bP3D9pKpBKTFhZMyG6IFGGUk5ammpFuIgmKQ0Y64fiq8Dt3RCoq+K2eJMSP0ZDTiGKkjRTYR31hbEmHI42kFPdZO8i8PA/sqlNzpoAFceueB92FsiBVMEczsD/7A4HTmHCNGVKq5zqJ9jMkNcWM5JV+qkiC8BgNSc9QjmKi/Gx6fw5PjTKAkZCmuIZT9edEhmKlJnFoOmOkR+qvV4j/eb1URxd+RnmSasLxbFGUMqgFLMKAAyoJ1mxiCMKSmlshHiGJsDaRVUwISy8vk7ZXc52ae3NebVzO4yiDY3ACzoAL6qABrkETtAAGD+AJvIBX69F6tt6s91lryZrPHIJfsD6+AR7tlsw=</latexit><latexit sha1_base64="lQF/mPROTDwJFli6Ta8864jQ2DY=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJUkCHVZdOOygn1AG8JkOmmHTmbCzEQpMQt/xY0LRdz6G+78Gyd9gFoPXDiccy/33hMmjCrtOF9WaWV1bX2jvFnZ2t7Z3bP3D9pKpBKTFhZMyG6IFGGUk5ammpFuIgmKQ0Y64fiq8Dt3RCoq+K2eJMSP0ZDTiGKkjRTYR31hbEmHI42kFPdZO8i8PA/sqlNzpoAFceueB92FsiBVMEczsD/7A4HTmHCNGVKq5zqJ9jMkNcWM5JV+qkiC8BgNSc9QjmKi/Gx6fw5PjTKAkZCmuIZT9edEhmKlJnFoOmOkR+qvV4j/eb1URxd+RnmSasLxbFGUMqgFLMKAAyoJ1mxiCMKSmlshHiGJsDaRVUwISy8vk7ZXc52ae3NebVzO4yiDY3ACzoAL6qABrkETtAAGD+AJvIBX69F6tt6s91lryZrPHIJfsD6+AR7tlsw=</latexit>

 

�!
V4

<latexit sha1_base64="VaPOOHEy60vvo+OX0ulXcKRSvj4=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXIVJqa9d0Y3LCvYBbQiT6bQdOsmEmYlSYhb+ihsXirj1N9z5N07bIFo9cOFwzr3ce08Qc6Y0Qp9WYWFxaXmluFpaW9/Y3LK3d5pKJJLQBhFcyHaAFeUsog3NNKftWFIcBpy2gtHlxG/dUqmYiG70OKZeiAcR6zOCtZF8e68rjC3ZYKixlOIubfppNct8u4wcNAVEzvH5SQVV4bfi5qQMctR9+6PbEyQJaaQJx0p1XBRrL8VSM8JpVuomisaYjPCAdgyNcEiVl07vz+ChUXqwL6SpSMOp+nMixaFS4zAwnSHWQzXvTcT/vE6i+2deyqI40TQis0X9hEMt4CQM2GOSEs3HhmAimbkVkiGWmGgTWcmE4M6//Jc0K46LHPe6Wq5d5HEUwT44AEfABaegBq5AHTQAAffgETyDF+vBerJerbdZa8HKZ3bBL1jvXzTrlts=</latexit><latexit sha1_base64="VaPOOHEy60vvo+OX0ulXcKRSvj4=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXIVJqa9d0Y3LCvYBbQiT6bQdOsmEmYlSYhb+ihsXirj1N9z5N07bIFo9cOFwzr3ce08Qc6Y0Qp9WYWFxaXmluFpaW9/Y3LK3d5pKJJLQBhFcyHaAFeUsog3NNKftWFIcBpy2gtHlxG/dUqmYiG70OKZeiAcR6zOCtZF8e68rjC3ZYKixlOIubfppNct8u4wcNAVEzvH5SQVV4bfi5qQMctR9+6PbEyQJaaQJx0p1XBRrL8VSM8JpVuomisaYjPCAdgyNcEiVl07vz+ChUXqwL6SpSMOp+nMixaFS4zAwnSHWQzXvTcT/vE6i+2deyqI40TQis0X9hEMt4CQM2GOSEs3HhmAimbkVkiGWmGgTWcmE4M6//Jc0K46LHPe6Wq5d5HEUwT44AEfABaegBq5AHTQAAffgETyDF+vBerJerbdZa8HKZ3bBL1jvXzTrlts=</latexit><latexit sha1_base64="VaPOOHEy60vvo+OX0ulXcKRSvj4=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXIVJqa9d0Y3LCvYBbQiT6bQdOsmEmYlSYhb+ihsXirj1N9z5N07bIFo9cOFwzr3ce08Qc6Y0Qp9WYWFxaXmluFpaW9/Y3LK3d5pKJJLQBhFcyHaAFeUsog3NNKftWFIcBpy2gtHlxG/dUqmYiG70OKZeiAcR6zOCtZF8e68rjC3ZYKixlOIubfppNct8u4wcNAVEzvH5SQVV4bfi5qQMctR9+6PbEyQJaaQJx0p1XBRrL8VSM8JpVuomisaYjPCAdgyNcEiVl07vz+ChUXqwL6SpSMOp+nMixaFS4zAwnSHWQzXvTcT/vE6i+2deyqI40TQis0X9hEMt4CQM2GOSEs3HhmAimbkVkiGWmGgTWcmE4M6//Jc0K46LHPe6Wq5d5HEUwT44AEfABaegBq5AHTQAAffgETyDF+vBerJerbdZa8HKZ3bBL1jvXzTrlts=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="Hf3i3Xcizijqlzf7/B6Xkj77eV4=">AAAB9HicbZBLSwMxFIXv1FetVUcXbtwEi+CqzIigS8GNywr2Ae0wZNK0Dc1MhuSOUsZZ+FfcuFDE3+LOf2P6WGjrgcDhnIR780WpFAY979spra1vbG6Vtys71d29ffeg2jIq04w3mZJKdyJquBQJb6JAyTup5jSOJG9H45tp337g2giV3OMk5UFMh4kYCEbRRqF71FO21mI4Qqq1esxbYX5RFKFb8+reTGTV+AtTg4UaofvV6yuWxTxBJqkxXd9LMcipRsEkLyq9zPCUsjEd8q61CY25CfLZ/gU5tUmfDJS2J0EyS3+/yGlszCSO7M2Y4sgsd9Pwv66b4eAqyEWSZsgTNh80yCRBRaYwSF9ozlBOrKFMC7srYSOqKUOLrGIh+MtfXjWt87rv1f07D8pwDCdwBj5cwjXcQgOawOAJXuAN3p1n59X5mOMqOQtuh/BHzucPky6VVw==</latexit><latexit sha1_base64="kZNZiSHmpm0AfTuyPSGOc2AFmdI=">AAAB9HicbZBLSwMxFIXv1FetVasLN26CRXA1ZEp97QQ3LivYVmjLkEnTNjSTDElGKWMX/hU3LhTxt7jz35g+EK0eCBy+k3BvTpQIbizGn15uaXlldS2/Xtgobm5tl3aKDaNSTVmdKqH0bUQME1yyuuVWsNtEMxJHgjWj4eUkb94xbbiSN3aUsE5M+pL3OCXWobC011Yu1rw/sERrdZ81wqw6HoelMvbxVAj7x+cnFVxF3ySYmzLMVQtLH+2uomnMpKWCGNMKcGI7GdGWU8HGhXZqWELokPRZy1lJYmY62XT/MTp0pIt6SrsjLZrSny8yEhsziiN3MyZ2YBazCfwva6W2d9bJuExSyySdDeqlAlmFJmWgLteMWjFyhlDN3a6IDogm1LrKCq6EYPHLf02j4gfYD64x5GEfDuAIAjiFC7iCGtSBwgM8wQu8eo/es/c2qyvnzXvbhV/y3r8At8OVcQ==</latexit><latexit sha1_base64="ak1V9VVH2I8oScgDL/SepSCfKig=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXIVJqa9d0Y3LCvYBbQiT6bQdOsmEmYlSYhb+ihsXirj1N9z5N07bIFo9cOFwzr3ce08Qc6Y0Qp9WYWFxaXmluFpaW9/Y3LK3d5pKJJLQBhFcyHaAFeUsog3NNKftWFIcBpy2gtHlxG/dUqmYiG70OKZeiAcR6zOCtZF8e68rjC3ZYKixlOIubfppNct8u4wcNAVEzvH5SQVV4bfi5qQMctR9+6PbEyQJaaQJx0p1XBRrL8VSM8JpVuomisaYjPCAdgyNcEiVl07vz+ChUXqwL6SpSMOp+nMixaFS4zAwnSHWQzXvTcT/vE6i+2deyqI40TQis0X9hEMt4CQM2GOSEs3HhmAimbkVkiGWmGgTWcmE4M6//Jc0K46LHPcalWsXeRxFsA8OwBFwwSmogStQBw1AwD14BM/gxXqwnqxX623WWrDymV3wC9b7FzOrltc=</latexit><latexit sha1_base64="VaPOOHEy60vvo+OX0ulXcKRSvj4=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXIVJqa9d0Y3LCvYBbQiT6bQdOsmEmYlSYhb+ihsXirj1N9z5N07bIFo9cOFwzr3ce08Qc6Y0Qp9WYWFxaXmluFpaW9/Y3LK3d5pKJJLQBhFcyHaAFeUsog3NNKftWFIcBpy2gtHlxG/dUqmYiG70OKZeiAcR6zOCtZF8e68rjC3ZYKixlOIubfppNct8u4wcNAVEzvH5SQVV4bfi5qQMctR9+6PbEyQJaaQJx0p1XBRrL8VSM8JpVuomisaYjPCAdgyNcEiVl07vz+ChUXqwL6SpSMOp+nMixaFS4zAwnSHWQzXvTcT/vE6i+2deyqI40TQis0X9hEMt4CQM2GOSEs3HhmAimbkVkiGWmGgTWcmE4M6//Jc0K46LHPe6Wq5d5HEUwT44AEfABaegBq5AHTQAAffgETyDF+vBerJerbdZa8HKZ3bBL1jvXzTrlts=</latexit><latexit sha1_base64="VaPOOHEy60vvo+OX0ulXcKRSvj4=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXIVJqa9d0Y3LCvYBbQiT6bQdOsmEmYlSYhb+ihsXirj1N9z5N07bIFo9cOFwzr3ce08Qc6Y0Qp9WYWFxaXmluFpaW9/Y3LK3d5pKJJLQBhFcyHaAFeUsog3NNKftWFIcBpy2gtHlxG/dUqmYiG70OKZeiAcR6zOCtZF8e68rjC3ZYKixlOIubfppNct8u4wcNAVEzvH5SQVV4bfi5qQMctR9+6PbEyQJaaQJx0p1XBRrL8VSM8JpVuomisaYjPCAdgyNcEiVl07vz+ChUXqwL6SpSMOp+nMixaFS4zAwnSHWQzXvTcT/vE6i+2deyqI40TQis0X9hEMt4CQM2GOSEs3HhmAimbkVkiGWmGgTWcmE4M6//Jc0K46LHPe6Wq5d5HEUwT44AEfABaegBq5AHTQAAffgETyDF+vBerJerbdZa8HKZ3bBL1jvXzTrlts=</latexit><latexit sha1_base64="VaPOOHEy60vvo+OX0ulXcKRSvj4=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXIVJqa9d0Y3LCvYBbQiT6bQdOsmEmYlSYhb+ihsXirj1N9z5N07bIFo9cOFwzr3ce08Qc6Y0Qp9WYWFxaXmluFpaW9/Y3LK3d5pKJJLQBhFcyHaAFeUsog3NNKftWFIcBpy2gtHlxG/dUqmYiG70OKZeiAcR6zOCtZF8e68rjC3ZYKixlOIubfppNct8u4wcNAVEzvH5SQVV4bfi5qQMctR9+6PbEyQJaaQJx0p1XBRrL8VSM8JpVuomisaYjPCAdgyNcEiVl07vz+ChUXqwL6SpSMOp+nMixaFS4zAwnSHWQzXvTcT/vE6i+2deyqI40TQis0X9hEMt4CQM2GOSEs3HhmAimbkVkiGWmGgTWcmE4M6//Jc0K46LHPe6Wq5d5HEUwT44AEfABaegBq5AHTQAAffgETyDF+vBerJerbdZa8HKZ3bBL1jvXzTrlts=</latexit><latexit sha1_base64="VaPOOHEy60vvo+OX0ulXcKRSvj4=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXIVJqa9d0Y3LCvYBbQiT6bQdOsmEmYlSYhb+ihsXirj1N9z5N07bIFo9cOFwzr3ce08Qc6Y0Qp9WYWFxaXmluFpaW9/Y3LK3d5pKJJLQBhFcyHaAFeUsog3NNKftWFIcBpy2gtHlxG/dUqmYiG70OKZeiAcR6zOCtZF8e68rjC3ZYKixlOIubfppNct8u4wcNAVEzvH5SQVV4bfi5qQMctR9+6PbEyQJaaQJx0p1XBRrL8VSM8JpVuomisaYjPCAdgyNcEiVl07vz+ChUXqwL6SpSMOp+nMixaFS4zAwnSHWQzXvTcT/vE6i+2deyqI40TQis0X9hEMt4CQM2GOSEs3HhmAimbkVkiGWmGgTWcmE4M6//Jc0K46LHPe6Wq5d5HEUwT44AEfABaegBq5AHTQAAffgETyDF+vBerJerbdZa8HKZ3bBL1jvXzTrlts=</latexit><latexit sha1_base64="VaPOOHEy60vvo+OX0ulXcKRSvj4=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXIVJqa9d0Y3LCvYBbQiT6bQdOsmEmYlSYhb+ihsXirj1N9z5N07bIFo9cOFwzr3ce08Qc6Y0Qp9WYWFxaXmluFpaW9/Y3LK3d5pKJJLQBhFcyHaAFeUsog3NNKftWFIcBpy2gtHlxG/dUqmYiG70OKZeiAcR6zOCtZF8e68rjC3ZYKixlOIubfppNct8u4wcNAVEzvH5SQVV4bfi5qQMctR9+6PbEyQJaaQJx0p1XBRrL8VSM8JpVuomisaYjPCAdgyNcEiVl07vz+ChUXqwL6SpSMOp+nMixaFS4zAwnSHWQzXvTcT/vE6i+2deyqI40TQis0X9hEMt4CQM2GOSEs3HhmAimbkVkiGWmGgTWcmE4M6//Jc0K46LHPe6Wq5d5HEUwT44AEfABaegBq5AHTQAAffgETyDF+vBerJerbdZa8HKZ3bBL1jvXzTrlts=</latexit><latexit sha1_base64="VaPOOHEy60vvo+OX0ulXcKRSvj4=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXIVJqa9d0Y3LCvYBbQiT6bQdOsmEmYlSYhb+ihsXirj1N9z5N07bIFo9cOFwzr3ce08Qc6Y0Qp9WYWFxaXmluFpaW9/Y3LK3d5pKJJLQBhFcyHaAFeUsog3NNKftWFIcBpy2gtHlxG/dUqmYiG70OKZeiAcR6zOCtZF8e68rjC3ZYKixlOIubfppNct8u4wcNAVEzvH5SQVV4bfi5qQMctR9+6PbEyQJaaQJx0p1XBRrL8VSM8JpVuomisaYjPCAdgyNcEiVl07vz+ChUXqwL6SpSMOp+nMixaFS4zAwnSHWQzXvTcT/vE6i+2deyqI40TQis0X9hEMt4CQM2GOSEs3HhmAimbkVkiGWmGgTWcmE4M6//Jc0K46LHPe6Wq5d5HEUwT44AEfABaegBq5AHTQAAffgETyDF+vBerJerbdZa8HKZ3bBL1jvXzTrlts=</latexit>
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ALICE, PLB818 (2021) 136354

(        ,       )

❖ nMHC(v22, v32) is insensitive to η/s, reflects information from the initial conditions
❖ nMHC(v22, v42) and nMHC(v32, v42) are very different from nMHC(εmk, εnl) 
‣Significant contributions from nonlinear hydrodynamic response 

❖ Deviation of nMHC(v32, v42) from two energies -> larger centrality fluctuations at 5.02 TeV
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❖ Spatial eccentricity in the initial state converted to 
momentum anisotropic particle distributions
‣ known as elliptic flow
‣ reflect initial eccentricity and transport 
properties of QGP

 RP
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<latexit sha1_base64="lQF/mPROTDwJFli6Ta8864jQ2DY=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJUkCHVZdOOygn1AG8JkOmmHTmbCzEQpMQt/xY0LRdz6G+78Gyd9gFoPXDiccy/33hMmjCrtOF9WaWV1bX2jvFnZ2t7Z3bP3D9pKpBKTFhZMyG6IFGGUk5ammpFuIgmKQ0Y64fiq8Dt3RCoq+K2eJMSP0ZDTiGKkjRTYR31hbEmHI42kFPdZO8i8PA/sqlNzpoAFceueB92FsiBVMEczsD/7A4HTmHCNGVKq5zqJ9jMkNcWM5JV+qkiC8BgNSc9QjmKi/Gx6fw5PjTKAkZCmuIZT9edEhmKlJnFoOmOkR+qvV4j/eb1URxd+RnmSasLxbFGUMqgFLMKAAyoJ1mxiCMKSmlshHiGJsDaRVUwISy8vk7ZXc52ae3NebVzO4yiDY3ACzoAL6qABrkETtAAGD+AJvIBX69F6tt6s91lryZrPHIJfsD6+AR7tlsw=</latexit><latexit sha1_base64="lQF/mPROTDwJFli6Ta8864jQ2DY=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJUkCHVZdOOygn1AG8JkOmmHTmbCzEQpMQt/xY0LRdz6G+78Gyd9gFoPXDiccy/33hMmjCrtOF9WaWV1bX2jvFnZ2t7Z3bP3D9pKpBKTFhZMyG6IFGGUk5ammpFuIgmKQ0Y64fiq8Dt3RCoq+K2eJMSP0ZDTiGKkjRTYR31hbEmHI42kFPdZO8i8PA/sqlNzpoAFceueB92FsiBVMEczsD/7A4HTmHCNGVKq5zqJ9jMkNcWM5JV+qkiC8BgNSc9QjmKi/Gx6fw5PjTKAkZCmuIZT9edEhmKlJnFoOmOkR+qvV4j/eb1URxd+RnmSasLxbFGUMqgFLMKAAyoJ1mxiCMKSmlshHiGJsDaRVUwISy8vk7ZXc52ae3NebVzO4yiDY3ACzoAL6qABrkETtAAGD+AJvIBX69F6tt6s91lryZrPHIJfsD6+AR7tlsw=</latexit><latexit sha1_base64="lQF/mPROTDwJFli6Ta8864jQ2DY=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJUkCHVZdOOygn1AG8JkOmmHTmbCzEQpMQt/xY0LRdz6G+78Gyd9gFoPXDiccy/33hMmjCrtOF9WaWV1bX2jvFnZ2t7Z3bP3D9pKpBKTFhZMyG6IFGGUk5ammpFuIgmKQ0Y64fiq8Dt3RCoq+K2eJMSP0ZDTiGKkjRTYR31hbEmHI42kFPdZO8i8PA/sqlNzpoAFceueB92FsiBVMEczsD/7A4HTmHCNGVKq5zqJ9jMkNcWM5JV+qkiC8BgNSc9QjmKi/Gx6fw5PjTKAkZCmuIZT9edEhmKlJnFoOmOkR+qvV4j/eb1URxd+RnmSasLxbFGUMqgFLMKAAyoJ1mxiCMKSmlshHiGJsDaRVUwISy8vk7ZXc52ae3NebVzO4yiDY3ACzoAL6qABrkETtAAGD+AJvIBX69F6tt6s91lryZrPHIJfsD6+AR7tlsw=</latexit><latexit sha1_base64="lQF/mPROTDwJFli6Ta8864jQ2DY=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXJUkCHVZdOOygn1AG8JkOmmHTmbCzEQpMQt/xY0LRdz6G+78Gyd9gFoPXDiccy/33hMmjCrtOF9WaWV1bX2jvFnZ2t7Z3bP3D9pKpBKTFhZMyG6IFGGUk5ammpFuIgmKQ0Y64fiq8Dt3RCoq+K2eJMSP0ZDTiGKkjRTYR31hbEmHI42kFPdZO8i8PA/sqlNzpoAFceueB92FsiBVMEczsD/7A4HTmHCNGVKq5zqJ9jMkNcWM5JV+qkiC8BgNSc9QjmKi/Gx6fw5PjTKAkZCmuIZT9edEhmKlJnFoOmOkR+qvV4j/eb1URxd+RnmSasLxbFGUMqgFLMKAAyoJ1mxiCMKSmlshHiGJsDaRVUwISy8vk7ZXc52ae3NebVzO4yiDY3ACzoAL6qABrkETtAAGD+AJvIBX69F6tt6s91lryZrPHIJfsD6+AR7tlsw=</latexit>

�!
V3

<latexit sha1_base64="eAbIlM7xm8VYFs6N1dwPEiryeJo=">AAAB/3icdZBLSwMxFIXv+Kz1NSq4cRMsgqsyo4Iui25cVrAPaIchk2ba0EwyJBmljF34V9y4UMStf8Od/8b0IdTXgcDhfPeSy4lSzrTxvA9nbn5hcWm5sFJcXVvf2HS3tutaZorQGpFcqmaENeVM0JphhtNmqihOIk4bUf9ixBs3VGkmxbUZpDRIcFewmBFsbBS6u21psWLdnsFKydu8HubHw2HolvyyNxbyfpkvVIKpqqH73u5IkiVUGMKx1i3fS02QY2UY4XRYbGeappj0cZe2rBU4oTrIx/cP0YFNOiiWyj5h0Did3chxovUgiexkgk1P/2Sj8C/Wykx8FuRMpJmhgkw+ijOOjESjMlCHKUoMH1iDiWL2VkR6WGFibGXF2RL+N/Wjsu+V/auTUuV8WkcB9mAfDsGHU6jAJVShBgTu4AGe4Nm5dx6dF+d1MjrnTHd24Juct08PMpbB</latexit><latexit sha1_base64="eAbIlM7xm8VYFs6N1dwPEiryeJo=">AAAB/3icdZBLSwMxFIXv+Kz1NSq4cRMsgqsyo4Iui25cVrAPaIchk2ba0EwyJBmljF34V9y4UMStf8Od/8b0IdTXgcDhfPeSy4lSzrTxvA9nbn5hcWm5sFJcXVvf2HS3tutaZorQGpFcqmaENeVM0JphhtNmqihOIk4bUf9ixBs3VGkmxbUZpDRIcFewmBFsbBS6u21psWLdnsFKydu8HubHw2HolvyyNxbyfpkvVIKpqqH73u5IkiVUGMKx1i3fS02QY2UY4XRYbGeappj0cZe2rBU4oTrIx/cP0YFNOiiWyj5h0Did3chxovUgiexkgk1P/2Sj8C/Wykx8FuRMpJmhgkw+ijOOjESjMlCHKUoMH1iDiWL2VkR6WGFibGXF2RL+N/Wjsu+V/auTUuV8WkcB9mAfDsGHU6jAJVShBgTu4AGe4Nm5dx6dF+d1MjrnTHd24Juct08PMpbB</latexit><latexit sha1_base64="eAbIlM7xm8VYFs6N1dwPEiryeJo=">AAAB/3icdZBLSwMxFIXv+Kz1NSq4cRMsgqsyo4Iui25cVrAPaIchk2ba0EwyJBmljF34V9y4UMStf8Od/8b0IdTXgcDhfPeSy4lSzrTxvA9nbn5hcWm5sFJcXVvf2HS3tutaZorQGpFcqmaENeVM0JphhtNmqihOIk4bUf9ixBs3VGkmxbUZpDRIcFewmBFsbBS6u21psWLdnsFKydu8HubHw2HolvyyNxbyfpkvVIKpqqH73u5IkiVUGMKx1i3fS02QY2UY4XRYbGeappj0cZe2rBU4oTrIx/cP0YFNOiiWyj5h0Did3chxovUgiexkgk1P/2Sj8C/Wykx8FuRMpJmhgkw+ijOOjESjMlCHKUoMH1iDiWL2VkR6WGFibGXF2RL+N/Wjsu+V/auTUuV8WkcB9mAfDsGHU6jAJVShBgTu4AGe4Nm5dx6dF+d1MjrnTHd24Juct08PMpbB</latexit><latexit sha1_base64="eAbIlM7xm8VYFs6N1dwPEiryeJo=">AAAB/3icdZBLSwMxFIXv+Kz1NSq4cRMsgqsyo4Iui25cVrAPaIchk2ba0EwyJBmljF34V9y4UMStf8Od/8b0IdTXgcDhfPeSy4lSzrTxvA9nbn5hcWm5sFJcXVvf2HS3tutaZorQGpFcqmaENeVM0JphhtNmqihOIk4bUf9ixBs3VGkmxbUZpDRIcFewmBFsbBS6u21psWLdnsFKydu8HubHw2HolvyyNxbyfpkvVIKpqqH73u5IkiVUGMKx1i3fS02QY2UY4XRYbGeappj0cZe2rBU4oTrIx/cP0YFNOiiWyj5h0Did3chxovUgiexkgk1P/2Sj8C/Wykx8FuRMpJmhgkw+ijOOjESjMlCHKUoMH1iDiWL2VkR6WGFibGXF2RL+N/Wjsu+V/auTUuV8WkcB9mAfDsGHU6jAJVShBgTu4AGe4Nm5dx6dF+d1MjrnTHd24Juct08PMpbB</latexit>

�!
V4

<latexit sha1_base64="VaPOOHEy60vvo+OX0ulXcKRSvj4=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXIVJqa9d0Y3LCvYBbQiT6bQdOsmEmYlSYhb+ihsXirj1N9z5N07bIFo9cOFwzr3ce08Qc6Y0Qp9WYWFxaXmluFpaW9/Y3LK3d5pKJJLQBhFcyHaAFeUsog3NNKftWFIcBpy2gtHlxG/dUqmYiG70OKZeiAcR6zOCtZF8e68rjC3ZYKixlOIubfppNct8u4wcNAVEzvH5SQVV4bfi5qQMctR9+6PbEyQJaaQJx0p1XBRrL8VSM8JpVuomisaYjPCAdgyNcEiVl07vz+ChUXqwL6SpSMOp+nMixaFS4zAwnSHWQzXvTcT/vE6i+2deyqI40TQis0X9hEMt4CQM2GOSEs3HhmAimbkVkiGWmGgTWcmE4M6//Jc0K46LHPe6Wq5d5HEUwT44AEfABaegBq5AHTQAAffgETyDF+vBerJerbdZa8HKZ3bBL1jvXzTrlts=</latexit><latexit sha1_base64="VaPOOHEy60vvo+OX0ulXcKRSvj4=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXIVJqa9d0Y3LCvYBbQiT6bQdOsmEmYlSYhb+ihsXirj1N9z5N07bIFo9cOFwzr3ce08Qc6Y0Qp9WYWFxaXmluFpaW9/Y3LK3d5pKJJLQBhFcyHaAFeUsog3NNKftWFIcBpy2gtHlxG/dUqmYiG70OKZeiAcR6zOCtZF8e68rjC3ZYKixlOIubfppNct8u4wcNAVEzvH5SQVV4bfi5qQMctR9+6PbEyQJaaQJx0p1XBRrL8VSM8JpVuomisaYjPCAdgyNcEiVl07vz+ChUXqwL6SpSMOp+nMixaFS4zAwnSHWQzXvTcT/vE6i+2deyqI40TQis0X9hEMt4CQM2GOSEs3HhmAimbkVkiGWmGgTWcmE4M6//Jc0K46LHPe6Wq5d5HEUwT44AEfABaegBq5AHTQAAffgETyDF+vBerJerbdZa8HKZ3bBL1jvXzTrlts=</latexit><latexit sha1_base64="VaPOOHEy60vvo+OX0ulXcKRSvj4=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXIVJqa9d0Y3LCvYBbQiT6bQdOsmEmYlSYhb+ihsXirj1N9z5N07bIFo9cOFwzr3ce08Qc6Y0Qp9WYWFxaXmluFpaW9/Y3LK3d5pKJJLQBhFcyHaAFeUsog3NNKftWFIcBpy2gtHlxG/dUqmYiG70OKZeiAcR6zOCtZF8e68rjC3ZYKixlOIubfppNct8u4wcNAVEzvH5SQVV4bfi5qQMctR9+6PbEyQJaaQJx0p1XBRrL8VSM8JpVuomisaYjPCAdgyNcEiVl07vz+ChUXqwL6SpSMOp+nMixaFS4zAwnSHWQzXvTcT/vE6i+2deyqI40TQis0X9hEMt4CQM2GOSEs3HhmAimbkVkiGWmGgTWcmE4M6//Jc0K46LHPe6Wq5d5HEUwT44AEfABaegBq5AHTQAAffgETyDF+vBerJerbdZa8HKZ3bBL1jvXzTrlts=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="Hf3i3Xcizijqlzf7/B6Xkj77eV4=">AAAB9HicbZBLSwMxFIXv1FetVUcXbtwEi+CqzIigS8GNywr2Ae0wZNK0Dc1MhuSOUsZZ+FfcuFDE3+LOf2P6WGjrgcDhnIR780WpFAY979spra1vbG6Vtys71d29ffeg2jIq04w3mZJKdyJquBQJb6JAyTup5jSOJG9H45tp337g2giV3OMk5UFMh4kYCEbRRqF71FO21mI4Qqq1esxbYX5RFKFb8+reTGTV+AtTg4UaofvV6yuWxTxBJqkxXd9LMcipRsEkLyq9zPCUsjEd8q61CY25CfLZ/gU5tUmfDJS2J0EyS3+/yGlszCSO7M2Y4sgsd9Pwv66b4eAqyEWSZsgTNh80yCRBRaYwSF9ozlBOrKFMC7srYSOqKUOLrGIh+MtfXjWt87rv1f07D8pwDCdwBj5cwjXcQgOawOAJXuAN3p1n59X5mOMqOQtuh/BHzucPky6VVw==</latexit><latexit sha1_base64="kZNZiSHmpm0AfTuyPSGOc2AFmdI=">AAAB9HicbZBLSwMxFIXv1FetVasLN26CRXA1ZEp97QQ3LivYVmjLkEnTNjSTDElGKWMX/hU3LhTxt7jz35g+EK0eCBy+k3BvTpQIbizGn15uaXlldS2/Xtgobm5tl3aKDaNSTVmdKqH0bUQME1yyuuVWsNtEMxJHgjWj4eUkb94xbbiSN3aUsE5M+pL3OCXWobC011Yu1rw/sERrdZ81wqw6HoelMvbxVAj7x+cnFVxF3ySYmzLMVQtLH+2uomnMpKWCGNMKcGI7GdGWU8HGhXZqWELokPRZy1lJYmY62XT/MTp0pIt6SrsjLZrSny8yEhsziiN3MyZ2YBazCfwva6W2d9bJuExSyySdDeqlAlmFJmWgLteMWjFyhlDN3a6IDogm1LrKCq6EYPHLf02j4gfYD64x5GEfDuAIAjiFC7iCGtSBwgM8wQu8eo/es/c2qyvnzXvbhV/y3r8At8OVcQ==</latexit><latexit sha1_base64="ak1V9VVH2I8oScgDL/SepSCfKig=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXIVJqa9d0Y3LCvYBbQiT6bQdOsmEmYlSYhb+ihsXirj1N9z5N07bIFo9cOFwzr3ce08Qc6Y0Qp9WYWFxaXmluFpaW9/Y3LK3d5pKJJLQBhFcyHaAFeUsog3NNKftWFIcBpy2gtHlxG/dUqmYiG70OKZeiAcR6zOCtZF8e68rjC3ZYKixlOIubfppNct8u4wcNAVEzvH5SQVV4bfi5qQMctR9+6PbEyQJaaQJx0p1XBRrL8VSM8JpVuomisaYjPCAdgyNcEiVl07vz+ChUXqwL6SpSMOp+nMixaFS4zAwnSHWQzXvTcT/vE6i+2deyqI40TQis0X9hEMt4CQM2GOSEs3HhmAimbkVkiGWmGgTWcmE4M6//Jc0K46LHPcalWsXeRxFsA8OwBFwwSmogStQBw1AwD14BM/gxXqwnqxX623WWrDymV3wC9b7FzOrltc=</latexit><latexit sha1_base64="VaPOOHEy60vvo+OX0ulXcKRSvj4=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXIVJqa9d0Y3LCvYBbQiT6bQdOsmEmYlSYhb+ihsXirj1N9z5N07bIFo9cOFwzr3ce08Qc6Y0Qp9WYWFxaXmluFpaW9/Y3LK3d5pKJJLQBhFcyHaAFeUsog3NNKftWFIcBpy2gtHlxG/dUqmYiG70OKZeiAcR6zOCtZF8e68rjC3ZYKixlOIubfppNct8u4wcNAVEzvH5SQVV4bfi5qQMctR9+6PbEyQJaaQJx0p1XBRrL8VSM8JpVuomisaYjPCAdgyNcEiVl07vz+ChUXqwL6SpSMOp+nMixaFS4zAwnSHWQzXvTcT/vE6i+2deyqI40TQis0X9hEMt4CQM2GOSEs3HhmAimbkVkiGWmGgTWcmE4M6//Jc0K46LHPe6Wq5d5HEUwT44AEfABaegBq5AHTQAAffgETyDF+vBerJerbdZa8HKZ3bBL1jvXzTrlts=</latexit><latexit sha1_base64="VaPOOHEy60vvo+OX0ulXcKRSvj4=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXIVJqa9d0Y3LCvYBbQiT6bQdOsmEmYlSYhb+ihsXirj1N9z5N07bIFo9cOFwzr3ce08Qc6Y0Qp9WYWFxaXmluFpaW9/Y3LK3d5pKJJLQBhFcyHaAFeUsog3NNKftWFIcBpy2gtHlxG/dUqmYiG70OKZeiAcR6zOCtZF8e68rjC3ZYKixlOIubfppNct8u4wcNAVEzvH5SQVV4bfi5qQMctR9+6PbEyQJaaQJx0p1XBRrL8VSM8JpVuomisaYjPCAdgyNcEiVl07vz+ChUXqwL6SpSMOp+nMixaFS4zAwnSHWQzXvTcT/vE6i+2deyqI40TQis0X9hEMt4CQM2GOSEs3HhmAimbkVkiGWmGgTWcmE4M6//Jc0K46LHPe6Wq5d5HEUwT44AEfABaegBq5AHTQAAffgETyDF+vBerJerbdZa8HKZ3bBL1jvXzTrlts=</latexit><latexit sha1_base64="VaPOOHEy60vvo+OX0ulXcKRSvj4=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXIVJqa9d0Y3LCvYBbQiT6bQdOsmEmYlSYhb+ihsXirj1N9z5N07bIFo9cOFwzr3ce08Qc6Y0Qp9WYWFxaXmluFpaW9/Y3LK3d5pKJJLQBhFcyHaAFeUsog3NNKftWFIcBpy2gtHlxG/dUqmYiG70OKZeiAcR6zOCtZF8e68rjC3ZYKixlOIubfppNct8u4wcNAVEzvH5SQVV4bfi5qQMctR9+6PbEyQJaaQJx0p1XBRrL8VSM8JpVuomisaYjPCAdgyNcEiVl07vz+ChUXqwL6SpSMOp+nMixaFS4zAwnSHWQzXvTcT/vE6i+2deyqI40TQis0X9hEMt4CQM2GOSEs3HhmAimbkVkiGWmGgTWcmE4M6//Jc0K46LHPe6Wq5d5HEUwT44AEfABaegBq5AHTQAAffgETyDF+vBerJerbdZa8HKZ3bBL1jvXzTrlts=</latexit><latexit sha1_base64="VaPOOHEy60vvo+OX0ulXcKRSvj4=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXIVJqa9d0Y3LCvYBbQiT6bQdOsmEmYlSYhb+ihsXirj1N9z5N07bIFo9cOFwzr3ce08Qc6Y0Qp9WYWFxaXmluFpaW9/Y3LK3d5pKJJLQBhFcyHaAFeUsog3NNKftWFIcBpy2gtHlxG/dUqmYiG70OKZeiAcR6zOCtZF8e68rjC3ZYKixlOIubfppNct8u4wcNAVEzvH5SQVV4bfi5qQMctR9+6PbEyQJaaQJx0p1XBRrL8VSM8JpVuomisaYjPCAdgyNcEiVl07vz+ChUXqwL6SpSMOp+nMixaFS4zAwnSHWQzXvTcT/vE6i+2deyqI40TQis0X9hEMt4CQM2GOSEs3HhmAimbkVkiGWmGgTWcmE4M6//Jc0K46LHPe6Wq5d5HEUwT44AEfABaegBq5AHTQAAffgETyDF+vBerJerbdZa8HKZ3bBL1jvXzTrlts=</latexit><latexit sha1_base64="VaPOOHEy60vvo+OX0ulXcKRSvj4=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXIVJqa9d0Y3LCvYBbQiT6bQdOsmEmYlSYhb+ihsXirj1N9z5N07bIFo9cOFwzr3ce08Qc6Y0Qp9WYWFxaXmluFpaW9/Y3LK3d5pKJJLQBhFcyHaAFeUsog3NNKftWFIcBpy2gtHlxG/dUqmYiG70OKZeiAcR6zOCtZF8e68rjC3ZYKixlOIubfppNct8u4wcNAVEzvH5SQVV4bfi5qQMctR9+6PbEyQJaaQJx0p1XBRrL8VSM8JpVuomisaYjPCAdgyNcEiVl07vz+ChUXqwL6SpSMOp+nMixaFS4zAwnSHWQzXvTcT/vE6i+2deyqI40TQis0X9hEMt4CQM2GOSEs3HhmAimbkVkiGWmGgTWcmE4M6//Jc0K46LHPe6Wq5d5HEUwT44AEfABaegBq5AHTQAAffgETyDF+vBerJerbdZa8HKZ3bBL1jvXzTrlts=</latexit><latexit sha1_base64="VaPOOHEy60vvo+OX0ulXcKRSvj4=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWARXIVJqa9d0Y3LCvYBbQiT6bQdOsmEmYlSYhb+ihsXirj1N9z5N07bIFo9cOFwzr3ce08Qc6Y0Qp9WYWFxaXmluFpaW9/Y3LK3d5pKJJLQBhFcyHaAFeUsog3NNKftWFIcBpy2gtHlxG/dUqmYiG70OKZeiAcR6zOCtZF8e68rjC3ZYKixlOIubfppNct8u4wcNAVEzvH5SQVV4bfi5qQMctR9+6PbEyQJaaQJx0p1XBRrL8VSM8JpVuomisaYjPCAdgyNcEiVl07vz+ChUXqwL6SpSMOp+nMixaFS4zAwnSHWQzXvTcT/vE6i+2deyqI40TQis0X9hEMt4CQM2GOSEs3HhmAimbkVkiGWmGgTWcmE4M6//Jc0K46LHPe6Wq5d5HEUwT44AEfABaegBq5AHTQAAffgETyDF+vBerJerbdZa8HKZ3bBL1jvXzTrlts=</latexit>

Initial state Final state

❖ General questions:
‣how does vn fluctuate
‣how does ψn fluctuate
‣correlations between ψm and ψn 

‣correlations between vm and vn

‣new information on initial conditions and/or η/s(T)?


