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Recap from last lecture: for physical quark masses deconfinement transition cannot be 
defined, chiral transition is related to the O(4) universality of the chiral phase transition
• Microscopic origin of universality of chiral transition

• Equation of state at zero density

• Taylor expansion: fluctuations and correlations of 
conserved charges

• Taylor expansion: chiral transition and equation of state

• Heavy quark diffusion coefficient from lattice QCD

• Complex heavy quark potential at T>0
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comparison with weak 
coupling  calculations 
(HTL, EQCD)

Comparison with
Hadron Resonance 
Gas (HRG) model
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Chiral transition and spectrum of Dirac eigenvalues
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Approaching the chiral limit
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Universal O(N) scaling of the cumulants of the chiral condensate:  

Universal O(N) scaling functions
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Pn(�) = m1/��n+1
l fn(z)gn(�/ml)
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QCD specific dependence on the
ratio of the eigenvalues and the quark mass 

Scaling arises from the deep
infrared behavior of Pn(�)
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Chiral observables and spectrum of Dirac eigenvalues
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Strong quark mass and temperature
dependence

�̂ = �/ml
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HISQ action, N3
� ⇥N⌧ lattices

N⌧ = 8, N� = 32� 56

ml/ms = 1/27, 1/40, 1/80, 1/160
m⇡ = 140, 110, 80, 55 MeV

T = 135� 176 MeV
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P̂n(�̂) = m2
s(ml/ms)Pn(�)/T

4
c
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Chiral observables and spectrum of Dirac eigenvalues
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Dirac eigenvalues (energy levels
of quarks) know about universality
class of the QCD chiral transition

Scaling works for T  145 MeV ⇠ T 0
c (N⌧ = 8)
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The peak height is much reduced compared
to the asqtad and p4 Nτ=8 calculations 

Agreement with p4 and asqtad calculations 
for T>350 MeV

Small cutoff effects for HISQ except for Nτ=6

QCD results on the trace anomaly  

Bazavov et al, PRD 90 (2014) 094503 
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Perform spline interpolation of all the  
Nτ>6 data with spline coefficients having
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2  form , 
stabilize the spline demanding
that ε-3p is given by HRG at T=130 MeV

2+1 flavor QCD calculations with almost physical light and strange quark masses 



T [MeV]

(¡-3p)/T4 HRG

 0.5

 1

 1.5

 2

 2.5

 3

 3.5

 4

 4.5

 150  200  250  300  350  400

Set the lower integration limit to T0=130 MeV and take p0=pHRG(T=130 MeV)          p(T)

✏proton ' 450MeV/fm3

✏nucl ' 150MeV/fm3

QCD thermodynamics in the continuum limit  

Bazavov et al, PRD 90 (2014) 094503 
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✏c = 420(60) MeV/fm3
<latexit sha1_base64="8klPuFkiAWgrLLVocYYwpKol6DM="></latexit><latexit sha1_base64="8klPuFkiAWgrLLVocYYwpKol6DM="></latexit><latexit sha1_base64="8klPuFkiAWgrLLVocYYwpKol6DM="></latexit><latexit sha1_base64="8klPuFkiAWgrLLVocYYwpKol6DM="></latexit>

HRG: all resonances
from PDG treated
as stable (zero width)
particles in an ideal
gas
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Continuum results obtained with stout and HISQ action agree reasonably well given their
errors (some tension for the entropy density)

Even in the transition region the speed of sound is not much smaller than the 
HRG speed of sound (the EoS is never really soft)

Comparison of different continuum limit  

HISQ: Bazavov et al, PRD 90 (2014) 094503
stout: Borsányi et al, PLB730 (2014) 99



Comparison of EoS with weak coupling results  
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Between the lattice and the weak
coupling calculations
for  T>400 MeV
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QCD thermodynamics at non-zero chemical potential 

Taylor expansion : 

hadronic

quark

Taylor expansion coefficients give the susceptibilities, i.e. the fluctuations and 
correlations of conserved charges, e.g.  

information about carriers of the conserved charges ( hadrons or quarks )  

probes of deconfinement 

p(T, µu, µd, µs, µc)
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Deconfinement : fluctuations of conserved charges  

baryon number

electric charge

strangeness

Ideal gas of massless quarks :

conserved charges are carried by massive hadrons

conserved charges carried
by light quarks

HotQCD: PRD86 (2012) 034509 

BW: JHEP 1201 (2012) 138,
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Deconfinement : fluctuations of conserved charges  
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Degrees of freedom for  150 MeV < T< 200 MeV ?



Quark number fluctuations at high T 
At high temperatures quark number fluctuations can be described by weak 
coupling approach due to asymptotic freedom of QCD

• Good agreement between continuum extrapolated lattice results and the weak 
coupling approach   

• Quark number correlations vanish at any loop order but can be calculated in EQCD
and the EQCD calculations agree with the continuum extrapolated lattice results

quark number fluctuations

Bazavov et al, PRD88 (2013) 094021, Ding et at, PRD92 (2015)  074043 
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Second order Taylor expansion coefficients and HRG 
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HRG works up to temperatures ≃145-150 MeV

HISQ, mphys
⇡ , a = 1/(TN⌧ )
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Higher order Taylor expansion coefficients and HRG 
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For 4th order expansion coefficient HRG
may work only for T<140 MeV

For 6th and 8th order expansion coefficients
turn negative around Tc HRG, only works
for T<135 MeV

Possibly no singularity for real values
of baryon chemical potential.

HISQ, mphys
⇡ , a = 1/(TN⌧ )
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HRG with repulsive mean field
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S. Sharma, 
work in progress

Improved 
agreement
between lattice
and HRG.
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Pade approximation and radius of convergence
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For 135 MeV < T < 165 MeV only complex poles for |µB/T | > 2.5
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(1� c6,2)x̄2 + (1� 2c6,2 + c8,2) x̄4

(1� c6,2) + (c8,2 � c6,2)x̄2 + (c26,2 � c8,2)x̄4
.
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Padé poles: Mercer-Roberts estimators of radius of convergence 
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Equation of State at non-zero baryon density
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Vacuum and in-medium properties as well as  dissolution of mesons  are encoded in the 
spectral functions: 

Melting is seen as progressive broadening and disappearance of the bound state peaks

Meson correlators and spectral functions  
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<latexit sha1_base64="Ix2TN/EkATRGQueqn/PLHsF0Udw=">AAAC9HichVLLbtQwFHXCq4RHp+2SzRUj0FQaqqSt1G4qVcMClgU1baU4RI7HSa06D2xnpFGU72DTBQix5WPY8Tc4D1CZInGlSMfnHN97YjsuBVfadX9a9p279+4/WHvoPHr85On6aGPzTBWVpMynhSjkRUwUEzxnvuZasItSMpLFgp3HV69b/XzBpOJFfqqXJQszkuY84ZRoQ0UblvPSeRPNJliTahuOwHkFOJGE1l5T7zWAVZ VFNT/ymg974AySA4BnPBVYkDwVzCyhxjKD96zpwalsekfQaqb8CY6ZJtN+Cp5CCrOId0OneMFo7TYd7feUe8Pj/jG0vdquMoQhgcRySNCYUP/PFPzO4W63PVZaONFo7O64XcFt4A1gjIY6iUY/8LygVcZyTQVRKvDcUoc1kZpTwRoHV4qVhF6RlAUG5iRjKqy7S2vghWHmkBTSfLmGjr25oyaZUsssNs6M6Eu1qrXkv7Sg0slhWPO8rDTLaT8oqQToAtoXAHMuGdViaQChkpusQC+JuVht3kl7CN7qL98GZ7s7nsHv9sfHu8NxrKFn6DmaIA8doGP0Fp0gH1Hro/XJ+mx9sRf2tf3V/tZbbWvYs4X+Kvv7L/ro3h4=</latexit><latexit sha1_base64="Ix2TN/EkATRGQueqn/PLHsF0Udw=">AAAC9HichVLLbtQwFHXCq4RHp+2SzRUj0FQaqqSt1G4qVcMClgU1baU4RI7HSa06D2xnpFGU72DTBQix5WPY8Tc4D1CZInGlSMfnHN97YjsuBVfadX9a9p279+4/WHvoPHr85On6aGPzTBWVpMynhSjkRUwUEzxnvuZasItSMpLFgp3HV69b/XzBpOJFfqqXJQszkuY84ZRoQ0UblvPSeRPNJliTahuOwHkFOJGE1l5T7zWAVZ VFNT/ymg974AySA4BnPBVYkDwVzCyhxjKD96zpwalsekfQaqb8CY6ZJtN+Cp5CCrOId0OneMFo7TYd7feUe8Pj/jG0vdquMoQhgcRySNCYUP/PFPzO4W63PVZaONFo7O64XcFt4A1gjIY6iUY/8LygVcZyTQVRKvDcUoc1kZpTwRoHV4qVhF6RlAUG5iRjKqy7S2vghWHmkBTSfLmGjr25oyaZUsssNs6M6Eu1qrXkv7Sg0slhWPO8rDTLaT8oqQToAtoXAHMuGdViaQChkpusQC+JuVht3kl7CN7qL98GZ7s7nsHv9sfHu8NxrKFn6DmaIA8doGP0Fp0gH1Hro/XJ+mx9sRf2tf3V/tZbbWvYs4X+Kvv7L/ro3h4=</latexit><latexit sha1_base64="Ix2TN/EkATRGQueqn/PLHsF0Udw=">AAAC9HichVLLbtQwFHXCq4RHp+2SzRUj0FQaqqSt1G4qVcMClgU1baU4RI7HSa06D2xnpFGU72DTBQix5WPY8Tc4D1CZInGlSMfnHN97YjsuBVfadX9a9p279+4/WHvoPHr85On6aGPzTBWVpMynhSjkRUwUEzxnvuZasItSMpLFgp3HV69b/XzBpOJFfqqXJQszkuY84ZRoQ0UblvPSeRPNJliTahuOwHkFOJGE1l5T7zWAVZ VFNT/ymg974AySA4BnPBVYkDwVzCyhxjKD96zpwalsekfQaqb8CY6ZJtN+Cp5CCrOId0OneMFo7TYd7feUe8Pj/jG0vdquMoQhgcRySNCYUP/PFPzO4W63PVZaONFo7O64XcFt4A1gjIY6iUY/8LygVcZyTQVRKvDcUoc1kZpTwRoHV4qVhF6RlAUG5iRjKqy7S2vghWHmkBTSfLmGjr25oyaZUsssNs6M6Eu1qrXkv7Sg0slhWPO8rDTLaT8oqQToAtoXAHMuGdViaQChkpusQC+JuVht3kl7CN7qL98GZ7s7nsHv9sfHu8NxrKFn6DmaIA8doGP0Fp0gH1Hro/XJ+mx9sRf2tf3V/tZbbWvYs4X+Kvv7L/ro3h4=</latexit><latexit sha1_base64="Ix2TN/EkATRGQueqn/PLHsF0Udw=">AAAC9HichVLLbtQwFHXCq4RHp+2SzRUj0FQaqqSt1G4qVcMClgU1baU4RI7HSa06D2xnpFGU72DTBQix5WPY8Tc4D1CZInGlSMfnHN97YjsuBVfadX9a9p279+4/WHvoPHr85On6aGPzTBWVpMynhSjkRUwUEzxnvuZasItSMpLFgp3HV69b/XzBpOJFfqqXJQszkuY84ZRoQ0UblvPSeRPNJliTahuOwHkFOJGE1l5T7zWAVZ VFNT/ymg974AySA4BnPBVYkDwVzCyhxjKD96zpwalsekfQaqb8CY6ZJtN+Cp5CCrOId0OneMFo7TYd7feUe8Pj/jG0vdquMoQhgcRySNCYUP/PFPzO4W63PVZaONFo7O64XcFt4A1gjIY6iUY/8LygVcZyTQVRKvDcUoc1kZpTwRoHV4qVhF6RlAUG5iRjKqy7S2vghWHmkBTSfLmGjr25oyaZUsssNs6M6Eu1qrXkv7Sg0slhWPO8rDTLaT8oqQToAtoXAHMuGdViaQChkpusQC+JuVht3kl7CN7qL98GZ7s7nsHv9sfHu8NxrKFn6DmaIA8doGP0Fp0gH1Hro/XJ+mx9sRf2tf3V/tZbbWvYs4X+Kvv7L/ro3h4=</latexit>

E = lim
!!0

2T

!
⇢E(!)

<latexit sha1_base64="sNIqsgZaq28N+7AGfo+wofAGKCc=">AAACKHicbZDLSgMxFIYz9VbrrerSTbAIuikzRdCNWBDBpUIvQqcMZ9JMG5pMhiQjlKGP48ZXcSOiSLc+iWk7C239IfDnP+eQnC9MONPGdSdOYWV1bX2juFna2t7Z3SvvH7S0TBWhTSK5VI8haMpZTJuGGU4fE0VBhJy2w+HNtN5+okozGTfMKKFdAf2YRYyAsVFQvvaHkCQQ3OIr7HMmgsyXgvbBNxK7Y+xHCkhWw41xnttIDWRwezq/ngXlilt1Z8LLxstNBeW6D8rvfk+SVNDYEA5adzw3Md0MlGGE03HJTzVNgAyhTzvWxiCo7mazRcf4xCY9HEllT2zwLP09kYHQeiRC2ynADPRibRr+V+ukJrrsZixOUkNjMn8oSjm2FKbUcI8pSgwfWQNEMftXTAZg2RjLtmQheIsrL5tWrepZ/3BeqddyHEV0hI7RKfLQBaqjO3SPmoigZ/SKPtCn8+K8OV/OZN5acPKZQ/RHzvcPugeltg==</latexit><latexit sha1_base64="sNIqsgZaq28N+7AGfo+wofAGKCc=">AAACKHicbZDLSgMxFIYz9VbrrerSTbAIuikzRdCNWBDBpUIvQqcMZ9JMG5pMhiQjlKGP48ZXcSOiSLc+iWk7C239IfDnP+eQnC9MONPGdSdOYWV1bX2juFna2t7Z3SvvH7S0TBWhTSK5VI8haMpZTJuGGU4fE0VBhJy2w+HNtN5+okozGTfMKKFdAf2YRYyAsVFQvvaHkCQQ3OIr7HMmgsyXgvbBNxK7Y+xHCkhWw41xnttIDWRwezq/ngXlilt1Z8LLxstNBeW6D8rvfk+SVNDYEA5adzw3Md0MlGGE03HJTzVNgAyhTzvWxiCo7mazRcf4xCY9HEllT2zwLP09kYHQeiRC2ynADPRibRr+V+ukJrrsZixOUkNjMn8oSjm2FKbUcI8pSgwfWQNEMftXTAZg2RjLtmQheIsrL5tWrepZ/3BeqddyHEV0hI7RKfLQBaqjO3SPmoigZ/SKPtCn8+K8OV/OZN5acPKZQ/RHzvcPugeltg==</latexit><latexit sha1_base64="sNIqsgZaq28N+7AGfo+wofAGKCc=">AAACKHicbZDLSgMxFIYz9VbrrerSTbAIuikzRdCNWBDBpUIvQqcMZ9JMG5pMhiQjlKGP48ZXcSOiSLc+iWk7C239IfDnP+eQnC9MONPGdSdOYWV1bX2juFna2t7Z3SvvH7S0TBWhTSK5VI8haMpZTJuGGU4fE0VBhJy2w+HNtN5+okozGTfMKKFdAf2YRYyAsVFQvvaHkCQQ3OIr7HMmgsyXgvbBNxK7Y+xHCkhWw41xnttIDWRwezq/ngXlilt1Z8LLxstNBeW6D8rvfk+SVNDYEA5adzw3Md0MlGGE03HJTzVNgAyhTzvWxiCo7mazRcf4xCY9HEllT2zwLP09kYHQeiRC2ynADPRibRr+V+ukJrrsZixOUkNjMn8oSjm2FKbUcI8pSgwfWQNEMftXTAZg2RjLtmQheIsrL5tWrepZ/3BeqddyHEV0hI7RKfLQBaqjO3SPmoigZ/SKPtCn8+K8OV/OZN5acPKZQ/RHzvcPugeltg==</latexit><latexit sha1_base64="sNIqsgZaq28N+7AGfo+wofAGKCc=">AAACKHicbZDLSgMxFIYz9VbrrerSTbAIuikzRdCNWBDBpUIvQqcMZ9JMG5pMhiQjlKGP48ZXcSOiSLc+iWk7C239IfDnP+eQnC9MONPGdSdOYWV1bX2juFna2t7Z3SvvH7S0TBWhTSK5VI8haMpZTJuGGU4fE0VBhJy2w+HNtN5+okozGTfMKKFdAf2YRYyAsVFQvvaHkCQQ3OIr7HMmgsyXgvbBNxK7Y+xHCkhWw41xnttIDWRwezq/ngXlilt1Z8LLxstNBeW6D8rvfk+SVNDYEA5adzw3Md0MlGGE03HJTzVNgAyhTzvWxiCo7mazRcf4xCY9HEllT2zwLP09kYHQeiRC2ynADPRibRr+V+ukJrrsZixOUkNjMn8oSjm2FKbUcI8pSgwfWQNEMftXTAZg2RjLtmQheIsrL5tWrepZ/3BeqddyHEV0hI7RKfLQBaqjO3SPmoigZ/SKPtCn8+K8OV/OZN5acPKZQ/RHzvcPugeltg==</latexit>

B = lim
!!0

2T

!
⇢B(!)

<latexit sha1_base64="B7s4CXjGo5h0nSx2sQtlGxWQjtQ=">AAACKHicbZDNSgMxFIUz/lv/Rl26CRZBN2WmCLoRS924VGhV6AzDnTTThiaTIckIZejjuPFV3Igo0q1PYtrOQq0HAifn3ktyvzjjTBvPGzsLi0vLK6tr65WNza3tHXd3707LXBHaJpJL9RCDppyltG2Y4fQhUxREzOl9PLia1O8fqdJMpi0zzGgooJeyhBEwNorcy2AAWQZRE1/ggDMRFYEUtAeBkdgb4SBRQIo6bo3K3EaqL6Pm8ex6ErlVr+ZNheeNX5oqKnUTuW9BV5Jc0NQQDlp3fC8zYQHKMMLpqBLkmmZABtCjHWtTEFSHxXTRET6ySRcnUtmTGjxNf04UILQeith2CjB9/bc2Cf+rdXKTnIcFS7Pc0JTMHkpyji2FCTXcZYoSw4fWAFHM/hWTPlg2xrKtWAj+35XnzV295lt/e1pt1Esca+gAHaJj5KMz1EDX6Aa1EUFP6AW9ow/n2Xl1Pp3xrHXBKWf20S85X9+wMqWw</latexit><latexit sha1_base64="B7s4CXjGo5h0nSx2sQtlGxWQjtQ=">AAACKHicbZDNSgMxFIUz/lv/Rl26CRZBN2WmCLoRS924VGhV6AzDnTTThiaTIckIZejjuPFV3Igo0q1PYtrOQq0HAifn3ktyvzjjTBvPGzsLi0vLK6tr65WNza3tHXd3707LXBHaJpJL9RCDppyltG2Y4fQhUxREzOl9PLia1O8fqdJMpi0zzGgooJeyhBEwNorcy2AAWQZRE1/ggDMRFYEUtAeBkdgb4SBRQIo6bo3K3EaqL6Pm8ex6ErlVr+ZNheeNX5oqKnUTuW9BV5Jc0NQQDlp3fC8zYQHKMMLpqBLkmmZABtCjHWtTEFSHxXTRET6ySRcnUtmTGjxNf04UILQeith2CjB9/bc2Cf+rdXKTnIcFS7Pc0JTMHkpyji2FCTXcZYoSw4fWAFHM/hWTPlg2xrKtWAj+35XnzV295lt/e1pt1Esca+gAHaJj5KMz1EDX6Aa1EUFP6AW9ow/n2Xl1Pp3xrHXBKWf20S85X9+wMqWw</latexit><latexit sha1_base64="B7s4CXjGo5h0nSx2sQtlGxWQjtQ=">AAACKHicbZDNSgMxFIUz/lv/Rl26CRZBN2WmCLoRS924VGhV6AzDnTTThiaTIckIZejjuPFV3Igo0q1PYtrOQq0HAifn3ktyvzjjTBvPGzsLi0vLK6tr65WNza3tHXd3707LXBHaJpJL9RCDppyltG2Y4fQhUxREzOl9PLia1O8fqdJMpi0zzGgooJeyhBEwNorcy2AAWQZRE1/ggDMRFYEUtAeBkdgb4SBRQIo6bo3K3EaqL6Pm8ex6ErlVr+ZNheeNX5oqKnUTuW9BV5Jc0NQQDlp3fC8zYQHKMMLpqBLkmmZABtCjHWtTEFSHxXTRET6ySRcnUtmTGjxNf04UILQeith2CjB9/bc2Cf+rdXKTnIcFS7Pc0JTMHkpyji2FCTXcZYoSw4fWAFHM/hWTPlg2xrKtWAj+35XnzV295lt/e1pt1Esca+gAHaJj5KMz1EDX6Aa1EUFP6AW9ow/n2Xl1Pp3xrHXBKWf20S85X9+wMqWw</latexit><latexit sha1_base64="B7s4CXjGo5h0nSx2sQtlGxWQjtQ=">AAACKHicbZDNSgMxFIUz/lv/Rl26CRZBN2WmCLoRS924VGhV6AzDnTTThiaTIckIZejjuPFV3Igo0q1PYtrOQq0HAifn3ktyvzjjTBvPGzsLi0vLK6tr65WNza3tHXd3707LXBHaJpJL9RCDppyltG2Y4fQhUxREzOl9PLia1O8fqdJMpi0zzGgooJeyhBEwNorcy2AAWQZRE1/ggDMRFYEUtAeBkdgb4SBRQIo6bo3K3EaqL6Pm8ex6ErlVr+ZNheeNX5oqKnUTuW9BV5Jc0NQQDlp3fC8zYQHKMMLpqBLkmmZABtCjHWtTEFSHxXTRET6ySRcnUtmTGjxNf04UILQeith2CjB9/bc2Cf+rdXKTnIcFS7Pc0JTMHkpyji2FCTXcZYoSw4fWAFHM/hWTPlg2xrKtWAj+35XnzV295lt/e1pt1Esca+gAHaJj5KMz1EDX6Aa1EUFP6AW9ow/n2Xl1Pp3xrHXBKWf20S85X9+wMqWw</latexit>

 = E +
2

3
hv2iB

<latexit sha1_base64="l+ktSaMHMgYuQ3B1i23dvzEn1Fc="></latexit><latexit sha1_base64="l+ktSaMHMgYuQ3B1i23dvzEn1Fc="></latexit><latexit sha1_base64="l+ktSaMHMgYuQ3B1i23dvzEn1Fc="></latexit><latexit sha1_base64="l+ktSaMHMgYuQ3B1i23dvzEn1Fc="></latexit>

hfi(t)fj(t)i = hEi(t)Ej(t
0)i+ 1

3
hv2ih�ijBk(t)Bk(t

0)�Bi(t
0)Bj(t)i

<latexit sha1_base64="V6S9YGl/E2IUPEeuYBjWqvJ9D6M="></latexit><latexit sha1_base64="V6S9YGl/E2IUPEeuYBjWqvJ9D6M="></latexit><latexit sha1_base64="V6S9YGl/E2IUPEeuYBjWqvJ9D6M="></latexit><latexit sha1_base64="V6S9YGl/E2IUPEeuYBjWqvJ9D6M="></latexit>
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GE(⌧) = �1

3

3X

i=1

D
ReTr

h
U(�, ⌧) gEi(⌧,~0)U(⌧, 0) gEi(0,~0)

iE

D
ReTr[U(�, 0)]

E

<latexit sha1_base64="89ATScDHs0ohvEJCXSQC9eTkUDY=">AAAC9HichVLLbtQwFHXCq4TXFJZsrhiBptJQOS0SbCpVoAqWBTVtpThEjsdJrToPbGekUZTvYMMChNjyMez4G5wHqEyRuFKk43OO7z2xnVRSaIPxT8e9cvXa9RsbN71bt+/cvTfZvH+sy1oxHrBSluo0oZpLUfDACCP5aaU4zRPJT5LzV51+suRKi7I4MquKRznNCpEKRo2l4k3He+K9jg9mxNB6C/bAewokVZQ1ftvstkB0nc eN2PPb97vgjZIHQF6KTBJJi0xyu4SGqBze8XYAR6odHGGn2QpmJOGGzocpZA4ZHMSiHzonS84a3PZ0MFD4ggf/MXS9uq4qgjGBImpM0NpQ/88U/s6Bt7oeay28eDLF27gvuAz8EUzRWIfx5AdZlKzOeWGYpFqHPq5M1FBlBJO89UiteUXZOc14aGFBc66jpr+0Fh5bZgFpqexXGOjZizsammu9yhPrzKk50+taR/5LC2uTvogaUVS14QUbBqW1BFNC9wJgIRRnRq4soEwJmxXYGbUXa+w76Q7BX//ly+B4Z9u3+O2z6f7OeBwb6CF6hGbIR8/RPnqDDlGAmPPB+eh8dr64S/eT+9X9NlhdZ9zzAP1V7vdfDqreJw==</latexit><latexit sha1_base64="89ATScDHs0ohvEJCXSQC9eTkUDY=">AAAC9HichVLLbtQwFHXCq4TXFJZsrhiBptJQOS0SbCpVoAqWBTVtpThEjsdJrToPbGekUZTvYMMChNjyMez4G5wHqEyRuFKk43OO7z2xnVRSaIPxT8e9cvXa9RsbN71bt+/cvTfZvH+sy1oxHrBSluo0oZpLUfDACCP5aaU4zRPJT5LzV51+suRKi7I4MquKRznNCpEKRo2l4k3He+K9jg9mxNB6C/bAewokVZQ1ftvstkB0nc eN2PPb97vgjZIHQF6KTBJJi0xyu4SGqBze8XYAR6odHGGn2QpmJOGGzocpZA4ZHMSiHzonS84a3PZ0MFD4ggf/MXS9uq4qgjGBImpM0NpQ/88U/s6Bt7oeay28eDLF27gvuAz8EUzRWIfx5AdZlKzOeWGYpFqHPq5M1FBlBJO89UiteUXZOc14aGFBc66jpr+0Fh5bZgFpqexXGOjZizsammu9yhPrzKk50+taR/5LC2uTvogaUVS14QUbBqW1BFNC9wJgIRRnRq4soEwJmxXYGbUXa+w76Q7BX//ly+B4Z9u3+O2z6f7OeBwb6CF6hGbIR8/RPnqDDlGAmPPB+eh8dr64S/eT+9X9NlhdZ9zzAP1V7vdfDqreJw==</latexit><latexit sha1_base64="89ATScDHs0ohvEJCXSQC9eTkUDY=">AAAC9HichVLLbtQwFHXCq4TXFJZsrhiBptJQOS0SbCpVoAqWBTVtpThEjsdJrToPbGekUZTvYMMChNjyMez4G5wHqEyRuFKk43OO7z2xnVRSaIPxT8e9cvXa9RsbN71bt+/cvTfZvH+sy1oxHrBSluo0oZpLUfDACCP5aaU4zRPJT5LzV51+suRKi7I4MquKRznNCpEKRo2l4k3He+K9jg9mxNB6C/bAewokVZQ1ftvstkB0nc eN2PPb97vgjZIHQF6KTBJJi0xyu4SGqBze8XYAR6odHGGn2QpmJOGGzocpZA4ZHMSiHzonS84a3PZ0MFD4ggf/MXS9uq4qgjGBImpM0NpQ/88U/s6Bt7oeay28eDLF27gvuAz8EUzRWIfx5AdZlKzOeWGYpFqHPq5M1FBlBJO89UiteUXZOc14aGFBc66jpr+0Fh5bZgFpqexXGOjZizsammu9yhPrzKk50+taR/5LC2uTvogaUVS14QUbBqW1BFNC9wJgIRRnRq4soEwJmxXYGbUXa+w76Q7BX//ly+B4Z9u3+O2z6f7OeBwb6CF6hGbIR8/RPnqDDlGAmPPB+eh8dr64S/eT+9X9NlhdZ9zzAP1V7vdfDqreJw==</latexit><latexit sha1_base64="89ATScDHs0ohvEJCXSQC9eTkUDY=">AAAC9HichVLLbtQwFHXCq4TXFJZsrhiBptJQOS0SbCpVoAqWBTVtpThEjsdJrToPbGekUZTvYMMChNjyMez4G5wHqEyRuFKk43OO7z2xnVRSaIPxT8e9cvXa9RsbN71bt+/cvTfZvH+sy1oxHrBSluo0oZpLUfDACCP5aaU4zRPJT5LzV51+suRKi7I4MquKRznNCpEKRo2l4k3He+K9jg9mxNB6C/bAewokVZQ1ftvstkB0nc eN2PPb97vgjZIHQF6KTBJJi0xyu4SGqBze8XYAR6odHGGn2QpmJOGGzocpZA4ZHMSiHzonS84a3PZ0MFD4ggf/MXS9uq4qgjGBImpM0NpQ/88U/s6Bt7oeay28eDLF27gvuAz8EUzRWIfx5AdZlKzOeWGYpFqHPq5M1FBlBJO89UiteUXZOc14aGFBc66jpr+0Fh5bZgFpqexXGOjZizsammu9yhPrzKk50+taR/5LC2uTvogaUVS14QUbBqW1BFNC9wJgIRRnRq4soEwJmxXYGbUXa+w76Q7BX//ly+B4Z9u3+O2z6f7OeBwb6CF6hGbIR8/RPnqDDlGAmPPB+eh8dr64S/eT+9X9NlhdZ9zzAP1V7vdfDqreJw==</latexit>

t ! i⌧

GE,B(⌧) =

Z 1

0

d!

⇡
⇢E,B(!)

cosh
�
⌧ � 1

2T

�
!

sinh !
2T

<latexit sha1_base64="LBN3xF1tVN85tvanMAzJr09tyX4="></latexit><latexit sha1_base64="LBN3xF1tVN85tvanMAzJr09tyX4="></latexit><latexit sha1_base64="LBN3xF1tVN85tvanMAzJr09tyX4="></latexit><latexit sha1_base64="LBN3xF1tVN85tvanMAzJr09tyX4="></latexit>

hv2i = 3T

M
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Can be rigorously derived in Heavy Quark Effective Theory

Obtain the momentum  heavy quark transport coefficient through the force correlator



Extracting momentum diffusion coefficient from the lattice
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Challenge 1: obtain precise results for chromo-electric  and chromo-magnetic  (very noisy) 
Þ Noise reduction via multi-level algorithm, applicable to quenched QCD (pure glue plasma)
Þ Noise reduction by gradient flow method (new development !) , also applicable in full 

QCD

Challenge 2: reconstruct the spectral function  from the Euclidean time lattice correlator  

Þ use known  large
and small energy  behavior of 
the spectral 

Parameterize ⇢(!, T ) as smooth
interpolation between ⇢low(!, T )
and ⇢high(!), and treat  as well
as the additional nuisance parameters
of interpolation as fit parameters
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Extracting momentum diffusion coefficient from the lattice

We see small cutoff effects thanks improved actions

@⌧FBµ(⌧F , x) = �g20
�SYM[B]

�Bµ(⌧F , x)
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Gauge fields are smeared in the radius
p
8⌧F
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a <
p
8⌧F < ⌧/3
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Symanzik gauge action and  Zeuthen flow

2+1 flavor QCD with ml = ms/5 (m⇡ = 320 MeV), T = 195 � 354 MeV,
963 ⇥ N⌧ lattices with N⌧ = 36, 32, 28, 24, 20; additional 643 ⇥ N⌧ lattices
with N⌧ = 20, 22, 24 ) 3 lattice spacings at each T ; Gradient flow for noise
reduction
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Aµ(x) ! Bµ(⌧F , x)

Bµ(0, x) = Aµ(x)
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Analysis and modeling the chromo-electric correlator

⇢max(!, T ) = max(⇢low(!, T ), ⇢high(!))
<latexit sha1_base64="mmoxjOgorYvQV3tQFNpIn/dq+sM=">AAACK3icbZDLSgMxFIYz9VbrrerSzWARWihlpgi6EYpuXFboDTq1ZNLMTGgyGZKMWoa+jxtfxYUuvODW9zBtR6itBwJ/vv8ckvO7ESVSWdaHkVlZXVvfyG7mtrZ3dvfy+wctyWOBcBNxykXHhRJTEuKmIoriTiQwZC7FbXd4NfHbd1hIwsOGGkW4x6AfEo8gqDTq5y8dEfDbhMGHcdHhDPuw3Chd6GtxZlB+P2eUZzAgfvBLS6 V+vmBVrGmZy8JORQGkVe/nX5wBRzHDoUIUStm1rUj1EigUQRSPc04scQTREPq4q2UIGZa9ZLrr2DzRZGB6XOgTKnNK5ycSyKQcMVd3MqgCuehN4H9eN1beeS8hYRQrHKLZQ15MTcXNSXDmgAiMFB1pAZEg+q8mCqCASOl4czoEe3HlZdGqVmytb04LtWoaRxYcgWNQBDY4AzVwDeqgCRB4BM/gDbwbT8ar8Wl8zVozRjpzCP6U8f0DEfWneg==</latexit><latexit sha1_base64="mmoxjOgorYvQV3tQFNpIn/dq+sM=">AAACK3icbZDLSgMxFIYz9VbrrerSzWARWihlpgi6EYpuXFboDTq1ZNLMTGgyGZKMWoa+jxtfxYUuvODW9zBtR6itBwJ/vv8ckvO7ESVSWdaHkVlZXVvfyG7mtrZ3dvfy+wctyWOBcBNxykXHhRJTEuKmIoriTiQwZC7FbXd4NfHbd1hIwsOGGkW4x6AfEo8gqDTq5y8dEfDbhMGHcdHhDPuw3Chd6GtxZlB+P2eUZzAgfvBLS6 V+vmBVrGmZy8JORQGkVe/nX5wBRzHDoUIUStm1rUj1EigUQRSPc04scQTREPq4q2UIGZa9ZLrr2DzRZGB6XOgTKnNK5ycSyKQcMVd3MqgCuehN4H9eN1beeS8hYRQrHKLZQ15MTcXNSXDmgAiMFB1pAZEg+q8mCqCASOl4czoEe3HlZdGqVmytb04LtWoaRxYcgWNQBDY4AzVwDeqgCRB4BM/gDbwbT8ar8Wl8zVozRjpzCP6U8f0DEfWneg==</latexit><latexit sha1_base64="mmoxjOgorYvQV3tQFNpIn/dq+sM=">AAACK3icbZDLSgMxFIYz9VbrrerSzWARWihlpgi6EYpuXFboDTq1ZNLMTGgyGZKMWoa+jxtfxYUuvODW9zBtR6itBwJ/vv8ckvO7ESVSWdaHkVlZXVvfyG7mtrZ3dvfy+wctyWOBcBNxykXHhRJTEuKmIoriTiQwZC7FbXd4NfHbd1hIwsOGGkW4x6AfEo8gqDTq5y8dEfDbhMGHcdHhDPuw3Chd6GtxZlB+P2eUZzAgfvBLS6 V+vmBVrGmZy8JORQGkVe/nX5wBRzHDoUIUStm1rUj1EigUQRSPc04scQTREPq4q2UIGZa9ZLrr2DzRZGB6XOgTKnNK5ycSyKQcMVd3MqgCuehN4H9eN1beeS8hYRQrHKLZQ15MTcXNSXDmgAiMFB1pAZEg+q8mCqCASOl4czoEe3HlZdGqVmytb04LtWoaRxYcgWNQBDY4AzVwDeqgCRB4BM/gDbwbT8ar8Wl8zVozRjpzCP6U8f0DEfWneg==</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9Liw UXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="7fpzGhgxnf3IRN6WBxsvUsZu/tk=">AAACIHicbZDLSgMxGIX/qbdaq1a3bgaL0EIpM250I4huXFboDTq1ZNJMJzSZDElGLUPfx42v4kIXXvBhTC9CbT0QOPlOQvIfP2ZUacf5tDJr6xubW9nt3E5+d2+/cJBvKpFITBpYMCHbPlKE0Yg0NNWMtGNJEPcZafnD60neuidSURHV9SgmXY4GEQ0oRtqgXuHKk6G4Szl6HJc8wckAVerlC7MtzQImHhaCygyGdBD+0nK5Vy g6VWcqe9W4c1OEuWq9wqvXFzjhJNKYIaU6rhPrboqkppiRcc5LFIkRHqIB6RgbIU5UN53OOrZPDOnbgZBmRdqe0sUbKeJKjbhvTnKkQ7WcTeB/WSfRwXk3pVGcaBLh2UNBwmwt7Elxdp9KgjUbGYOwpOavNg6RRFibenOmBHd55FXTPK26xt86kIUjOIYSuHAGl3ADNWgAhid4gXf4sJ6tN+trVlfGmvd2CH9kff8A6fGl9A==</latexit><latexit sha1_base64="7fpzGhgxnf3IRN6WBxsvUsZu/tk=">AAACIHicbZDLSgMxGIX/qbdaq1a3bgaL0EIpM250I4huXFboDTq1ZNJMJzSZDElGLUPfx42v4kIXXvBhTC9CbT0QOPlOQvIfP2ZUacf5tDJr6xubW9nt3E5+d2+/cJBvKpFITBpYMCHbPlKE0Yg0NNWMtGNJEPcZafnD60neuidSURHV9SgmXY4GEQ0oRtqgXuHKk6G4Szl6HJc8wckAVerlC7MtzQImHhaCygyGdBD+0nK5Vy g6VWcqe9W4c1OEuWq9wqvXFzjhJNKYIaU6rhPrboqkppiRcc5LFIkRHqIB6RgbIU5UN53OOrZPDOnbgZBmRdqe0sUbKeJKjbhvTnKkQ7WcTeB/WSfRwXk3pVGcaBLh2UNBwmwt7Elxdp9KgjUbGYOwpOavNg6RRFibenOmBHd55FXTPK26xt86kIUjOIYSuHAGl3ADNWgAhid4gXf4sJ6tN+trVlfGmvd2CH9kff8A6fGl9A==</latexit><latexit sha1_base64="g+h9NUSZzGtn7ju1puB15tLLYEM=">AAACK3icbZDLSgMxFIYzXmu9VV26GSxCC6XMdKMboejGZYXeoB1LJk07obkMSUYtQ9/Hja/iQhdecOt7mHZGqK0HAn++/xyS8/shJUo7zoe1srq2vrGZ2cpu7+zu7ecODptKRBLhBhJUyLYPFaaE44YmmuJ2KDFkPsUtf3Q19Vt3WCoieF2PQ+wxOORkQBDUBvVyl10ZiNuYwYdJoSsYHsJSvXhhroXEoOJ+ziglMCDD4JcWi7 1c3ik7s7KXhZuKPEir1su9dPsCRQxzjShUquM6ofZiKDVBFE+y3UjhEKIRHOKOkRwyrLx4tuvEPjWkbw+ENIdre0bnJ2LIlBoz33QyqAO16E3hf14n0oNzLyY8jDTmKHloEFFbC3sanN0nEiNNx0ZAJIn5q40CKCHSJt6sCcFdXHlZNCtl1+gbJ1+tpHFkwDE4AQXggjNQBdegBhoAgUfwDN7Au/VkvVqf1lfSumKlM0fgT1nfPxC1p3Y=</latexit><latexit sha1_base64="mmoxjOgorYvQV3tQFNpIn/dq+sM=">AAACK3icbZDLSgMxFIYz9VbrrerSzWARWihlpgi6EYpuXFboDTq1ZNLMTGgyGZKMWoa+jxtfxYUuvODW9zBtR6itBwJ/vv8ckvO7ESVSWdaHkVlZXVvfyG7mtrZ3dvfy+wctyWOBcBNxykXHhRJTEuKmIoriTiQwZC7FbXd4NfHbd1hIwsOGGkW4x6AfEo8gqDTq5y8dEfDbhMGHcdHhDPuw3Chd6GtxZlB+P2eUZzAgfvBLS6 V+vmBVrGmZy8JORQGkVe/nX5wBRzHDoUIUStm1rUj1EigUQRSPc04scQTREPq4q2UIGZa9ZLrr2DzRZGB6XOgTKnNK5ycSyKQcMVd3MqgCuehN4H9eN1beeS8hYRQrHKLZQ15MTcXNSXDmgAiMFB1pAZEg+q8mCqCASOl4czoEe3HlZdGqVmytb04LtWoaRxYcgWNQBDY4AzVwDeqgCRB4BM/gDbwbT8ar8Wl8zVozRjpzCP6U8f0DEfWneg==</latexit><latexit sha1_base64="mmoxjOgorYvQV3tQFNpIn/dq+sM=">AAACK3icbZDLSgMxFIYz9VbrrerSzWARWihlpgi6EYpuXFboDTq1ZNLMTGgyGZKMWoa+jxtfxYUuvODW9zBtR6itBwJ/vv8ckvO7ESVSWdaHkVlZXVvfyG7mtrZ3dvfy+wctyWOBcBNxykXHhRJTEuKmIoriTiQwZC7FbXd4NfHbd1hIwsOGGkW4x6AfEo8gqDTq5y8dEfDbhMGHcdHhDPuw3Chd6GtxZlB+P2eUZzAgfvBLS6 V+vmBVrGmZy8JORQGkVe/nX5wBRzHDoUIUStm1rUj1EigUQRSPc04scQTREPq4q2UIGZa9ZLrr2DzRZGB6XOgTKnNK5ycSyKQcMVd3MqgCuehN4H9eN1beeS8hYRQrHKLZQ15MTcXNSXDmgAiMFB1pAZEg+q8mCqCASOl4czoEe3HlZdGqVmytb04LtWoaRxYcgWNQBDY4AzVwDeqgCRB4BM/gDbwbT8ar8Wl8zVozRjpzCP6U8f0DEfWneg==</latexit><latexit sha1_base64="mmoxjOgorYvQV3tQFNpIn/dq+sM=">AAACK3icbZDLSgMxFIYz9VbrrerSzWARWihlpgi6EYpuXFboDTq1ZNLMTGgyGZKMWoa+jxtfxYUuvODW9zBtR6itBwJ/vv8ckvO7ESVSWdaHkVlZXVvfyG7mtrZ3dvfy+wctyWOBcBNxykXHhRJTEuKmIoriTiQwZC7FbXd4NfHbd1hIwsOGGkW4x6AfEo8gqDTq5y8dEfDbhMGHcdHhDPuw3Chd6GtxZlB+P2eUZzAgfvBLS6 V+vmBVrGmZy8JORQGkVe/nX5wBRzHDoUIUStm1rUj1EigUQRSPc04scQTREPq4q2UIGZa9ZLrr2DzRZGB6XOgTKnNK5ycSyKQcMVd3MqgCuehN4H9eN1beeS8hYRQrHKLZQ15MTcXNSXDmgAiMFB1pAZEg+q8mCqCASOl4czoEe3HlZdGqVmytb04LtWoaRxYcgWNQBDY4AzVwDeqgCRB4BM/gDbwbT8ar8Wl8zVozRjpzCP6U8f0DEfWneg==</latexit><latexit sha1_base64="mmoxjOgorYvQV3tQFNpIn/dq+sM=">AAACK3icbZDLSgMxFIYz9VbrrerSzWARWihlpgi6EYpuXFboDTq1ZNLMTGgyGZKMWoa+jxtfxYUuvODW9zBtR6itBwJ/vv8ckvO7ESVSWdaHkVlZXVvfyG7mtrZ3dvfy+wctyWOBcBNxykXHhRJTEuKmIoriTiQwZC7FbXd4NfHbd1hIwsOGGkW4x6AfEo8gqDTq5y8dEfDbhMGHcdHhDPuw3Chd6GtxZlB+P2eUZzAgfvBLS6 V+vmBVrGmZy8JORQGkVe/nX5wBRzHDoUIUStm1rUj1EigUQRSPc04scQTREPq4q2UIGZa9ZLrr2DzRZGB6XOgTKnNK5ycSyKQcMVd3MqgCuehN4H9eN1beeS8hYRQrHKLZQ15MTcXNSXDmgAiMFB1pAZEg+q8mCqCASOl4czoEe3HlZdGqVmytb04LtWoaRxYcgWNQBDY4AzVwDeqgCRB4BM/gDbwbT8ar8Wl8zVozRjpzCP6U8f0DEfWneg==</latexit><latexit sha1_base64="mmoxjOgorYvQV3tQFNpIn/dq+sM=">AAACK3icbZDLSgMxFIYz9VbrrerSzWARWihlpgi6EYpuXFboDTq1ZNLMTGgyGZKMWoa+jxtfxYUuvODW9zBtR6itBwJ/vv8ckvO7ESVSWdaHkVlZXVvfyG7mtrZ3dvfy+wctyWOBcBNxykXHhRJTEuKmIoriTiQwZC7FbXd4NfHbd1hIwsOGGkW4x6AfEo8gqDTq5y8dEfDbhMGHcdHhDPuw3Chd6GtxZlB+P2eUZzAgfvBLS6 V+vmBVrGmZy8JORQGkVe/nX5wBRzHDoUIUStm1rUj1EigUQRSPc04scQTREPq4q2UIGZa9ZLrr2DzRZGB6XOgTKnNK5ycSyKQcMVd3MqgCuehN4H9eN1beeS8hYRQrHKLZQ15MTcXNSXDmgAiMFB1pAZEg+q8mCqCASOl4czoEe3HlZdGqVmytb04LtWoaRxYcgWNQBDY4AzVwDeqgCRB4BM/gDbwbT8ar8Wl8zVozRjpzCP6U8f0DEfWneg==</latexit><latexit sha1_base64="mmoxjOgorYvQV3tQFNpIn/dq+sM=">AAACK3icbZDLSgMxFIYz9VbrrerSzWARWihlpgi6EYpuXFboDTq1ZNLMTGgyGZKMWoa+jxtfxYUuvODW9zBtR6itBwJ/vv8ckvO7ESVSWdaHkVlZXVvfyG7mtrZ3dvfy+wctyWOBcBNxykXHhRJTEuKmIoriTiQwZC7FbXd4NfHbd1hIwsOGGkW4x6AfEo8gqDTq5y8dEfDbhMGHcdHhDPuw3Chd6GtxZlB+P2eUZzAgfvBLS6 V+vmBVrGmZy8JORQGkVe/nX5wBRzHDoUIUStm1rUj1EigUQRSPc04scQTREPq4q2UIGZa9ZLrr2DzRZGB6XOgTKnNK5ycSyKQcMVd3MqgCuehN4H9eN1beeS8hYRQrHKLZQ15MTcXNSXDmgAiMFB1pAZEg+q8mCqCASOl4czoEe3HlZdGqVmytb04LtWoaRxYcgWNQBDY4AzVwDeqgCRB4BM/gDbwbT8ar8Wl8zVozRjpzCP6U8f0DEfWneg==</latexit>

⇢smax(!, T ) =
q
(⇢low)2 + (⇢high)2

<latexit sha1_base64="7mSmaAtBPbzS7yebSHDMQG+kR98=">AAACJHicbVDLSgMxFM3UV62vUZduBovQopSZIiiIUHDjskJf0GlLJk07oclkTDJqGeZj3Pgrblz4wIUbv8W0nYW2Hgice8693NzjhZRIZdtfRmZpeWV1Lbue29jc2t4xd/cakkcC4TrilIuWByWmJMB1RRTFrVBgyDyKm97oauI377CQhAc1NQ5xh8FhQAYEQaWlnnnhCp93Y8ngQ1JwOcNDeFIrXrryVqi4MDMpv0+K3fJxWv pk6E/qpGfm7ZI9hbVInJTkQYpqz3x3+xxFDAcKUShl27FD1YmhUARRnOTcSOIQohEc4ramAWRYduLpkYl1pJW+NeBCv0BZU/X3RAyZlGPm6U4GlS/nvYn4n9eO1OC8E5MgjBQO0GzRIKKW4tYkMatPBEaKjjWBSBD9Vwv5UECkdK45HYIzf/IiaZRLjuY3p/lKOY0jCw7AISgAB5yBCrgGVVAHCDyCZ/AK3own48X4MD5nrRkjndkHf2B8/wAfSKUD</latexit><latexit sha1_base64="7mSmaAtBPbzS7yebSHDMQG+kR98=">AAACJHicbVDLSgMxFM3UV62vUZduBovQopSZIiiIUHDjskJf0GlLJk07oclkTDJqGeZj3Pgrblz4wIUbv8W0nYW2Hgice8693NzjhZRIZdtfRmZpeWV1Lbue29jc2t4xd/cakkcC4TrilIuWByWmJMB1RRTFrVBgyDyKm97oauI377CQhAc1NQ5xh8FhQAYEQaWlnnnhCp93Y8ngQ1JwOcNDeFIrXrryVqi4MDMpv0+K3fJxWv pk6E/qpGfm7ZI9hbVInJTkQYpqz3x3+xxFDAcKUShl27FD1YmhUARRnOTcSOIQohEc4ramAWRYduLpkYl1pJW+NeBCv0BZU/X3RAyZlGPm6U4GlS/nvYn4n9eO1OC8E5MgjBQO0GzRIKKW4tYkMatPBEaKjjWBSBD9Vwv5UECkdK45HYIzf/IiaZRLjuY3p/lKOY0jCw7AISgAB5yBCrgGVVAHCDyCZ/AK3own48X4MD5nrRkjndkHf2B8/wAfSKUD</latexit><latexit sha1_base64="7mSmaAtBPbzS7yebSHDMQG+kR98=">AAACJHicbVDLSgMxFM3UV62vUZduBovQopSZIiiIUHDjskJf0GlLJk07oclkTDJqGeZj3Pgrblz4wIUbv8W0nYW2Hgice8693NzjhZRIZdtfRmZpeWV1Lbue29jc2t4xd/cakkcC4TrilIuWByWmJMB1RRTFrVBgyDyKm97oauI377CQhAc1NQ5xh8FhQAYEQaWlnnnhCp93Y8ngQ1JwOcNDeFIrXrryVqi4MDMpv0+K3fJxWv pk6E/qpGfm7ZI9hbVInJTkQYpqz3x3+xxFDAcKUShl27FD1YmhUARRnOTcSOIQohEc4ramAWRYduLpkYl1pJW+NeBCv0BZU/X3RAyZlGPm6U4GlS/nvYn4n9eO1OC8E5MgjBQO0GzRIKKW4tYkMatPBEaKjjWBSBD9Vwv5UECkdK45HYIzf/IiaZRLjuY3p/lKOY0jCw7AISgAB5yBCrgGVVAHCDyCZ/AK3own48X4MD5nrRkjndkHf2B8/wAfSKUD</latexit><latexit sha1_base64="7mSmaAtBPbzS7yebSHDMQG+kR98=">AAACJHicbVDLSgMxFM3UV62vUZduBovQopSZIiiIUHDjskJf0GlLJk07oclkTDJqGeZj3Pgrblz4wIUbv8W0nYW2Hgice8693NzjhZRIZdtfRmZpeWV1Lbue29jc2t4xd/cakkcC4TrilIuWByWmJMB1RRTFrVBgyDyKm97oauI377CQhAc1NQ5xh8FhQAYEQaWlnnnhCp93Y8ngQ1JwOcNDeFIrXrryVqi4MDMpv0+K3fJxWv pk6E/qpGfm7ZI9hbVInJTkQYpqz3x3+xxFDAcKUShl27FD1YmhUARRnOTcSOIQohEc4ramAWRYduLpkYl1pJW+NeBCv0BZU/X3RAyZlGPm6U4GlS/nvYn4n9eO1OC8E5MgjBQO0GzRIKKW4tYkMatPBEaKjjWBSBD9Vwv5UECkdK45HYIzf/IiaZRLjuY3p/lKOY0jCw7AISgAB5yBCrgGVVAHCDyCZ/AK3own48X4MD5nrRkjndkHf2B8/wAfSKUD</latexit>

• Extrapolate the lattice results on the chromo-electric correlator  to the continuum limit
• Perform the zero flow time extrapolation

Analysis of the chromo-electric correlator:

Fits to model spectral function:

⇢low(!, T ) =
!

2T
<latexit sha1_base64="ZU/RflIcCxAyoLOyj2qJdttklok=">AAACGnicbZDLSsNAFIYn9VbrLerSzWARKkhJiqAboeDGZYXeoKnlZDpph04yYWailJDncOOruHGhiDtx49s4vSy09cDAx/+fw5nz+zFnSjvOt5VbWV1b38hvFra2d3b37P2DphKJJLRBBBey7YOinEW0oZnmtB1LCqHPacsfXU/81j2Viomorscx7YYwiFjACGgj9WzXk0Nxl3LxkJU8EdIBnNVP8RXGXiCBpN4I4hjwzMnSCq 5nPbvolJ1p4WVw51BE86r17E+vL0gS0kgTDkp1XCfW3RSkZoTTrOAlisZARjCgHYMRhFR10+lpGT4xSh8HQpoXaTxVf0+kECo1Dn3TGYIeqkVvIv7ndRIdXHZTFsWJphGZLQoSjrXAk5xwn0lKNB8bACKZ+SsmQzCZaJNmwYTgLp68DM1K2TV8e16sVuZx5NEROkYl5KILVEU3qIYaiKBH9Ixe0Zv1ZL1Y79bHrDVnzWcO0Z+yvn4A+XygIQ==</latexit><latexit sha1_base64="ZU/RflIcCxAyoLOyj2qJdttklok=">AAACGnicbZDLSsNAFIYn9VbrLerSzWARKkhJiqAboeDGZYXeoKnlZDpph04yYWailJDncOOruHGhiDtx49s4vSy09cDAx/+fw5nz+zFnSjvOt5VbWV1b38hvFra2d3b37P2DphKJJLRBBBey7YOinEW0oZnmtB1LCqHPacsfXU/81j2Viomorscx7YYwiFjACGgj9WzXk0Nxl3LxkJU8EdIBnNVP8RXGXiCBpN4I4hjwzMnSCq 5nPbvolJ1p4WVw51BE86r17E+vL0gS0kgTDkp1XCfW3RSkZoTTrOAlisZARjCgHYMRhFR10+lpGT4xSh8HQpoXaTxVf0+kECo1Dn3TGYIeqkVvIv7ndRIdXHZTFsWJphGZLQoSjrXAk5xwn0lKNB8bACKZ+SsmQzCZaJNmwYTgLp68DM1K2TV8e16sVuZx5NEROkYl5KILVEU3qIYaiKBH9Ixe0Zv1ZL1Y79bHrDVnzWcO0Z+yvn4A+XygIQ==</latexit><latexit sha1_base64="ZU/RflIcCxAyoLOyj2qJdttklok=">AAACGnicbZDLSsNAFIYn9VbrLerSzWARKkhJiqAboeDGZYXeoKnlZDpph04yYWailJDncOOruHGhiDtx49s4vSy09cDAx/+fw5nz+zFnSjvOt5VbWV1b38hvFra2d3b37P2DphKJJLRBBBey7YOinEW0oZnmtB1LCqHPacsfXU/81j2Viomorscx7YYwiFjACGgj9WzXk0Nxl3LxkJU8EdIBnNVP8RXGXiCBpN4I4hjwzMnSCq 5nPbvolJ1p4WVw51BE86r17E+vL0gS0kgTDkp1XCfW3RSkZoTTrOAlisZARjCgHYMRhFR10+lpGT4xSh8HQpoXaTxVf0+kECo1Dn3TGYIeqkVvIv7ndRIdXHZTFsWJphGZLQoSjrXAk5xwn0lKNB8bACKZ+SsmQzCZaJNmwYTgLp68DM1K2TV8e16sVuZx5NEROkYl5KILVEU3qIYaiKBH9Ixe0Zv1ZL1Y79bHrDVnzWcO0Z+yvn4A+XygIQ==</latexit><latexit sha1_base64="ZU/RflIcCxAyoLOyj2qJdttklok=">AAACGnicbZDLSsNAFIYn9VbrLerSzWARKkhJiqAboeDGZYXeoKnlZDpph04yYWailJDncOOruHGhiDtx49s4vSy09cDAx/+fw5nz+zFnSjvOt5VbWV1b38hvFra2d3b37P2DphKJJLRBBBey7YOinEW0oZnmtB1LCqHPacsfXU/81j2Viomorscx7YYwiFjACGgj9WzXk0Nxl3LxkJU8EdIBnNVP8RXGXiCBpN4I4hjwzMnSCq 5nPbvolJ1p4WVw51BE86r17E+vL0gS0kgTDkp1XCfW3RSkZoTTrOAlisZARjCgHYMRhFR10+lpGT4xSh8HQpoXaTxVf0+kECo1Dn3TGYIeqkVvIv7ndRIdXHZTFsWJphGZLQoSjrXAk5xwn0lKNB8bACKZ+SsmQzCZaJNmwYTgLp68DM1K2TV8e16sVuZx5NEROkYl5KILVEU3qIYaiKBH9Ixe0Zv1ZL1Y79bHrDVnzWcO0Z+yvn4A+XygIQ==</latexit>

⇢pow(!, T ) = ⇢low(!, T ), !  !IR
<latexit sha1_base64="N4pJc00wMoyeP8mvfGBMteZKDjQ=">AAACKXicbZDLSgMxFIYzXmu9VV26CRahQikzRdCNUHCjuyq9QaeWTHrahmYmQ5JRylAfx42v4kZBUbe+iGmnC9v6Q+DjP+dwcn4v5Exp2/6ylpZXVtfWUxvpza3tnd3M3n5NiUhSqFLBhWx4RAFnAVQ10xwaoQTiexzq3uByXK/fg1RMBBU9DKHlk17AuowSbax2puTKvriLQ/EwyrnChx7JV04uEpPPmPnHBF0OOKF2fH07ameydsGeCC+CM4Usmqrczry5HUEjHwJNOVGq6dihbsVEakY5jNJupCAkdEB60DQYEB9UK55cOsLHxungrpDmBRpP3L8TMfGVGvqe6fSJ7qv52tj8r9aMdPe8FbMgjDQENFnUjTjWAo9jwx0mgWo+NECoZOavmPaJJFSbcNMmBGf+5EWoFQuO4ZvTbKk4jSOFDtERyiEHnaESukJlVEUUPaEX9I4+rGfr1fq0vpPWJWs6c4BmZP38AiDvpxU=</latexit><latexit sha1_base64="N4pJc00wMoyeP8mvfGBMteZKDjQ=">AAACKXicbZDLSgMxFIYzXmu9VV26CRahQikzRdCNUHCjuyq9QaeWTHrahmYmQ5JRylAfx42v4kZBUbe+iGmnC9v6Q+DjP+dwcn4v5Exp2/6ylpZXVtfWUxvpza3tnd3M3n5NiUhSqFLBhWx4RAFnAVQ10xwaoQTiexzq3uByXK/fg1RMBBU9DKHlk17AuowSbax2puTKvriLQ/EwyrnChx7JV04uEpPPmPnHBF0OOKF2fH07ameydsGeCC+CM4Usmqrczry5HUEjHwJNOVGq6dihbsVEakY5jNJupCAkdEB60DQYEB9UK55cOsLHxungrpDmBRpP3L8TMfGVGvqe6fSJ7qv52tj8r9aMdPe8FbMgjDQENFnUjTjWAo9jwx0mgWo+NECoZOavmPaJJFSbcNMmBGf+5EWoFQuO4ZvTbKk4jSOFDtERyiEHnaESukJlVEUUPaEX9I4+rGfr1fq0vpPWJWs6c4BmZP38AiDvpxU=</latexit><latexit sha1_base64="N4pJc00wMoyeP8mvfGBMteZKDjQ=">AAACKXicbZDLSgMxFIYzXmu9VV26CRahQikzRdCNUHCjuyq9QaeWTHrahmYmQ5JRylAfx42v4kZBUbe+iGmnC9v6Q+DjP+dwcn4v5Exp2/6ylpZXVtfWUxvpza3tnd3M3n5NiUhSqFLBhWx4RAFnAVQ10xwaoQTiexzq3uByXK/fg1RMBBU9DKHlk17AuowSbax2puTKvriLQ/EwyrnChx7JV04uEpPPmPnHBF0OOKF2fH07ameydsGeCC+CM4Usmqrczry5HUEjHwJNOVGq6dihbsVEakY5jNJupCAkdEB60DQYEB9UK55cOsLHxungrpDmBRpP3L8TMfGVGvqe6fSJ7qv52tj8r9aMdPe8FbMgjDQENFnUjTjWAo9jwx0mgWo+NECoZOavmPaJJFSbcNMmBGf+5EWoFQuO4ZvTbKk4jSOFDtERyiEHnaESukJlVEUUPaEX9I4+rGfr1fq0vpPWJWs6c4BmZP38AiDvpxU=</latexit><latexit sha1_base64="N4pJc00wMoyeP8mvfGBMteZKDjQ=">AAACKXicbZDLSgMxFIYzXmu9VV26CRahQikzRdCNUHCjuyq9QaeWTHrahmYmQ5JRylAfx42v4kZBUbe+iGmnC9v6Q+DjP+dwcn4v5Exp2/6ylpZXVtfWUxvpza3tnd3M3n5NiUhSqFLBhWx4RAFnAVQ10xwaoQTiexzq3uByXK/fg1RMBBU9DKHlk17AuowSbax2puTKvriLQ/EwyrnChx7JV04uEpPPmPnHBF0OOKF2fH07ameydsGeCC+CM4Usmqrczry5HUEjHwJNOVGq6dihbsVEakY5jNJupCAkdEB60DQYEB9UK55cOsLHxungrpDmBRpP3L8TMfGVGvqe6fSJ7qv52tj8r9aMdPe8FbMgjDQENFnUjTjWAo9jwx0mgWo+NECoZOavmPaJJFSbcNMmBGf+5EWoFQuO4ZvTbKk4jSOFDtERyiEHnaESukJlVEUUPaEX9I4+rGfr1fq0vpPWJWs6c4BmZP38AiDvpxU=</latexit>

⇢pow(!, T ) = A!↵, !IR < ! < !UV
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⇢pow(!) = ⇢high(!), ! � !UV
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⇢high(!) = ⇢LO,NLO(!)
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HotQCD, PRL 130 (2023) 231902



T=195 MeV: 
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Heavy quark diffusion coefficient in QCD 
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ALICE

• /T 3 has significant temperature dependence

• Ds is significantly smaller in 2+1 flavor QCD than in quenched QCD and
is close to the AdS/CFT limit
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Ds =
2T 2
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HotQCD, PRL 130 (2023) 231902



Mass suppressed correction  to heavy quark diffusion coefficient 

1.5Tc : B = (1.23� 2.54)T 3, B = (1.0� 2.1)T 3
<latexit sha1_base64="gFoC2OIpnAVczMc97LKcyYNK+f4="></latexit><latexit sha1_base64="gFoC2OIpnAVczMc97LKcyYNK+f4="></latexit><latexit sha1_base64="gFoC2OIpnAVczMc97LKcyYNK+f4="></latexit><latexit sha1_base64="gFoC2OIpnAVczMc97LKcyYNK+f4="></latexit>

Brambilla, Leino, Mayer-Steudte, PP 
(TUMQCD), PRD 107 (2023) 054508

Banerjee, Datta, Laine JHEP 08 (2022) 128

10-20% correction for bottom quark, ~30% correction for charm quark

Gradient flow + incomplete 1-loop matching

Multi-level algorithm + 
non-perturbative matching 
via Schrödinger functional

<v2> is taken from PP, EPJC 62 (2009) 85

1/M correction to the momentum heavy quark di↵usion coe�cient ) GB(⌧, T )
GB(⌧, T ) has anomalous dimension ) additional matching to MS is needed

<latexit sha1_base64="Q1vFDTLhwJZiedU2ChyAJ3kreRk="></latexit><latexit sha1_base64="Q1vFDTLhwJZiedU2ChyAJ3kreRk="></latexit><latexit sha1_base64="Q1vFDTLhwJZiedU2ChyAJ3kreRk="></latexit><latexit sha1_base64="Q1vFDTLhwJZiedU2ChyAJ3kreRk="></latexit>

Quenched QCD



Quark anti-quark potential at T>0

Conjecture, Matsui and Satz, PLB 178 (86) 416 �4

3

↵s

r
+ �r ! �4

3

↵s

r
e�mDr, T > Tc

<latexit sha1_base64="nKpTlv0d6JX1y0pEU6lt/M9HkU0="></latexit><latexit sha1_base64="nKpTlv0d6JX1y0pEU6lt/M9HkU0="></latexit><latexit sha1_base64="nKpTlv0d6JX1y0pEU6lt/M9HkU0="></latexit><latexit sha1_base64="nKpTlv0d6JX1y0pEU6lt/M9HkU0="></latexit>

Extending pNRQCD to T>0: the potential is complex, the real part can have thermal correction
but is not necessarily screened, except when r ~ 1/mD

Laine, Philipsen, Romatschke, Tassler, JHEP 03 (06) 054
Brambilla, Ghiglieri, PP, Vairo, PRD 78 (08) 014017  Based on weak coupling 

Calculate the potential non-perturbatively on the lattice by considering Wislon loops 
of size r x 𝞽 at T>0

W (r, ⌧, T ) =

Z 1

�1
⇢r(!, T )e

�!⌧

<latexit sha1_base64="SBpvSBpAaA8VMZl+mWeBRhXjI40="></latexit><latexit sha1_base64="SBpvSBpAaA8VMZl+mWeBRhXjI40="></latexit><latexit sha1_base64="SBpvSBpAaA8VMZl+mWeBRhXjI40="></latexit><latexit sha1_base64="SBpvSBpAaA8VMZl+mWeBRhXjI40="></latexit>

Rothkopf, Hatsuda, Sasaki, PRL 108 (2012) 162001

Challenge: reconstruct ⇢r(!, T )
<latexit sha1_base64="2QhGQn4MYCRblJKIVeLav6MufmA=">AAACEnicdZBNSwMxEIazflu/qh69BFuhgpRtQRRPQi8eK7RV6C4lm07bYDZZklmhlP4GL/4VLx4U8erJm//GtF1BRV8IvDwzw2TeKJHCou9/eHPzC4tLyyurubX1jc2t/PZOy+rUcGhyLbW5jpgFKRQ0UaCE68QAiyMJV9FNbVK/ugVjhVYNHCYQxqyvRE9whg518oe1AZMSVB/OqAGulUWTcqTFwAx0x5QCHUOfHTUOi518wS 8f+xNRv+x/mYxUMlIgmeqd/HvQ1TyNQSGXzNp2xU8wHDGDgksY54LUQsL4DetD21nFYrDhaHrSmB440qU9bdxTSKf0+8SIxdYO48h1xgwH9ndtAv+qtVPsnYYjoZIUQfHZol4qKWo6yYd2hYsB5dAZxo1wf6V8wAzj6FLMuRC+LqX/m1a1XHH+slo4r2ZxrJA9sk9KpEJOyDm5IHXSJJzckQfyRJ69e+/Re/FeZ61zXjazS37Ie/sE8CWc6g==</latexit><latexit sha1_base64="2QhGQn4MYCRblJKIVeLav6MufmA=">AAACEnicdZBNSwMxEIazflu/qh69BFuhgpRtQRRPQi8eK7RV6C4lm07bYDZZklmhlP4GL/4VLx4U8erJm//GtF1BRV8IvDwzw2TeKJHCou9/eHPzC4tLyyurubX1jc2t/PZOy+rUcGhyLbW5jpgFKRQ0UaCE68QAiyMJV9FNbVK/ugVjhVYNHCYQxqyvRE9whg518oe1AZMSVB/OqAGulUWTcqTFwAx0x5QCHUOfHTUOi518wS 8f+xNRv+x/mYxUMlIgmeqd/HvQ1TyNQSGXzNp2xU8wHDGDgksY54LUQsL4DetD21nFYrDhaHrSmB440qU9bdxTSKf0+8SIxdYO48h1xgwH9ndtAv+qtVPsnYYjoZIUQfHZol4qKWo6yYd2hYsB5dAZxo1wf6V8wAzj6FLMuRC+LqX/m1a1XHH+slo4r2ZxrJA9sk9KpEJOyDm5IHXSJJzckQfyRJ69e+/Re/FeZ61zXjazS37Ie/sE8CWc6g==</latexit><latexit sha1_base64="2QhGQn4MYCRblJKIVeLav6MufmA=">AAACEnicdZBNSwMxEIazflu/qh69BFuhgpRtQRRPQi8eK7RV6C4lm07bYDZZklmhlP4GL/4VLx4U8erJm//GtF1BRV8IvDwzw2TeKJHCou9/eHPzC4tLyyurubX1jc2t/PZOy+rUcGhyLbW5jpgFKRQ0UaCE68QAiyMJV9FNbVK/ugVjhVYNHCYQxqyvRE9whg518oe1AZMSVB/OqAGulUWTcqTFwAx0x5QCHUOfHTUOi518wS 8f+xNRv+x/mYxUMlIgmeqd/HvQ1TyNQSGXzNp2xU8wHDGDgksY54LUQsL4DetD21nFYrDhaHrSmB440qU9bdxTSKf0+8SIxdYO48h1xgwH9ndtAv+qtVPsnYYjoZIUQfHZol4qKWo6yYd2hYsB5dAZxo1wf6V8wAzj6FLMuRC+LqX/m1a1XHH+slo4r2ZxrJA9sk9KpEJOyDm5IHXSJJzckQfyRJ69e+/Re/FeZ61zXjazS37Ie/sE8CWc6g==</latexit><latexit sha1_base64="2QhGQn4MYCRblJKIVeLav6MufmA=">AAACEnicdZBNSwMxEIazflu/qh69BFuhgpRtQRRPQi8eK7RV6C4lm07bYDZZklmhlP4GL/4VLx4U8erJm//GtF1BRV8IvDwzw2TeKJHCou9/eHPzC4tLyyurubX1jc2t/PZOy+rUcGhyLbW5jpgFKRQ0UaCE68QAiyMJV9FNbVK/ugVjhVYNHCYQxqyvRE9whg518oe1AZMSVB/OqAGulUWTcqTFwAx0x5QCHUOfHTUOi518wS 8f+xNRv+x/mYxUMlIgmeqd/HvQ1TyNQSGXzNp2xU8wHDGDgksY54LUQsL4DetD21nFYrDhaHrSmB440qU9bdxTSKf0+8SIxdYO48h1xgwH9ndtAv+qtVPsnYYjoZIUQfHZol4qKWo6yYd2hYsB5dAZxo1wf6V8wAzj6FLMuRC+LqX/m1a1XHH+slo4r2ZxrJA9sk9KpEJOyDm5IHXSJJzckQfyRJ69e+/Re/FeZ61zXjazS37Ie/sE8CWc6g==</latexit>

If potential at T > 0 exists the ⇢r(!, T ) should have a well defined peak at
! ' ReV (r, T ), and the width of the peak is ImV (r, T )

<latexit sha1_base64="eX7XTgx4aiALK9zVF+cOQnI76nM=">AAACmXicbVFNb9NAEF2brxK+AkhcehkRIwWpquxc4IBQEQK1nAokaaU4iibrcbzKrtfsrlsiK/+J38KNf8PGiRC0jLTS2zdvZmfezisprIvjX0F44+at23f27nbu3X/w8FH38ZOx1bXhNOJaanM+R0tSlDRywkk6rwyhmks6my/fb/JnF2Ss0OXQrSqaKlyUIhccnadm3R9pqUWZUek6JzlU2nkkUAI6iIZv4wjoux/CgisIot QUemb6qVa0wIPhywhsoWuZQYEXBAiXJCVklPtZMqgIl22brRxSKxR9gyY1Cr7QGsZ9s2lxAFhmbftLkbkCdN5e2mphIWr1J+qPftbtxYdxG3AdJDvQY7s4nXV/ppnmtfKLcYnWTpK4ctMGjRNc0rqT1pYq5Etc0MTDEhXZadM6u4YXnskg18af0kHL/l3RoLJ2peZeqdAV9mpuQ/4vN6ld/nraiLKqveN8+1BeS3AaNt8EmTDEnVx5gNwIPyvwAg1y5z+z401Irq58HYwHh4nHnwe9o8HOjj22z56zPkvYK3bEjtkpGzEePAveBB+Cj+F++C48Dj9tpWGwq3nK/onw62/aacVP</latexit><latexit sha1_base64="eX7XTgx4aiALK9zVF+cOQnI76nM=">AAACmXicbVFNb9NAEF2brxK+AkhcehkRIwWpquxc4IBQEQK1nAokaaU4iibrcbzKrtfsrlsiK/+J38KNf8PGiRC0jLTS2zdvZmfezisprIvjX0F44+at23f27nbu3X/w8FH38ZOx1bXhNOJaanM+R0tSlDRywkk6rwyhmks6my/fb/JnF2Ss0OXQrSqaKlyUIhccnadm3R9pqUWZUek6JzlU2nkkUAI6iIZv4wjoux/CgisIot QUemb6qVa0wIPhywhsoWuZQYEXBAiXJCVklPtZMqgIl22brRxSKxR9gyY1Cr7QGsZ9s2lxAFhmbftLkbkCdN5e2mphIWr1J+qPftbtxYdxG3AdJDvQY7s4nXV/ppnmtfKLcYnWTpK4ctMGjRNc0rqT1pYq5Etc0MTDEhXZadM6u4YXnskg18af0kHL/l3RoLJ2peZeqdAV9mpuQ/4vN6ld/nraiLKqveN8+1BeS3AaNt8EmTDEnVx5gNwIPyvwAg1y5z+z401Irq58HYwHh4nHnwe9o8HOjj22z56zPkvYK3bEjtkpGzEePAveBB+Cj+F++C48Dj9tpWGwq3nK/onw62/aacVP</latexit><latexit sha1_base64="eX7XTgx4aiALK9zVF+cOQnI76nM=">AAACmXicbVFNb9NAEF2brxK+AkhcehkRIwWpquxc4IBQEQK1nAokaaU4iibrcbzKrtfsrlsiK/+J38KNf8PGiRC0jLTS2zdvZmfezisprIvjX0F44+at23f27nbu3X/w8FH38ZOx1bXhNOJaanM+R0tSlDRywkk6rwyhmks6my/fb/JnF2Ss0OXQrSqaKlyUIhccnadm3R9pqUWZUek6JzlU2nkkUAI6iIZv4wjoux/CgisIot QUemb6qVa0wIPhywhsoWuZQYEXBAiXJCVklPtZMqgIl22brRxSKxR9gyY1Cr7QGsZ9s2lxAFhmbftLkbkCdN5e2mphIWr1J+qPftbtxYdxG3AdJDvQY7s4nXV/ppnmtfKLcYnWTpK4ctMGjRNc0rqT1pYq5Etc0MTDEhXZadM6u4YXnskg18af0kHL/l3RoLJ2peZeqdAV9mpuQ/4vN6ld/nraiLKqveN8+1BeS3AaNt8EmTDEnVx5gNwIPyvwAg1y5z+z401Irq58HYwHh4nHnwe9o8HOjj22z56zPkvYK3bEjtkpGzEePAveBB+Cj+F++C48Dj9tpWGwq3nK/onw62/aacVP</latexit><latexit sha1_base64="eX7XTgx4aiALK9zVF+cOQnI76nM=">AAACmXicbVFNb9NAEF2brxK+AkhcehkRIwWpquxc4IBQEQK1nAokaaU4iibrcbzKrtfsrlsiK/+J38KNf8PGiRC0jLTS2zdvZmfezisprIvjX0F44+at23f27nbu3X/w8FH38ZOx1bXhNOJaanM+R0tSlDRywkk6rwyhmks6my/fb/JnF2Ss0OXQrSqaKlyUIhccnadm3R9pqUWZUek6JzlU2nkkUAI6iIZv4wjoux/CgisIot QUemb6qVa0wIPhywhsoWuZQYEXBAiXJCVklPtZMqgIl22brRxSKxR9gyY1Cr7QGsZ9s2lxAFhmbftLkbkCdN5e2mphIWr1J+qPftbtxYdxG3AdJDvQY7s4nXV/ppnmtfKLcYnWTpK4ctMGjRNc0rqT1pYq5Etc0MTDEhXZadM6u4YXnskg18af0kHL/l3RoLJ2peZeqdAV9mpuQ/4vN6ld/nraiLKqveN8+1BeS3AaNt8EmTDEnVx5gNwIPyvwAg1y5z+z401Irq58HYwHh4nHnwe9o8HOjj22z56zPkvYK3bEjtkpGzEePAveBB+Cj+F++C48Dj9tpWGwq3nK/onw62/aacVP</latexit>

Hybrid potentials,

pairs of static-light mesons ...
<latexit sha1_base64="7sOgfVIwdU7mkDvKlXegPX0viAA="></latexit><latexit sha1_base64="7sOgfVIwdU7mkDvKlXegPX0viAA="></latexit><latexit sha1_base64="7sOgfVIwdU7mkDvKlXegPX0viAA="></latexit><latexit sha1_base64="7sOgfVIwdU7mkDvKlXegPX0viAA="></latexit>

⇢r(!, T = 0) = �(! � V (r)) +
X

n

�(! � En(r))
<latexit sha1_base64="zPvfGbhTkoNBtgYzAM+e2bDtBMA="></latexit><latexit sha1_base64="zPvfGbhTkoNBtgYzAM+e2bDtBMA="></latexit><latexit sha1_base64="zPvfGbhTkoNBtgYzAM+e2bDtBMA="></latexit><latexit sha1_base64="zPvfGbhTkoNBtgYzAM+e2bDtBMA="></latexit>



Calculations on fine lattices  

a = 0.028 fm, 963 ⇥N⌧ , N⌧ = 56, 36, 32, 28, 24, 20
<latexit sha1_base64="80hZDwuxQkgdu4l7GNc/0J8knaA=">AAACL3icbVDLSgMxFM3Ud31VXboJFsFFKTNj1booFARxJQq2Cp1aMmmmhiYzQ3JHKEP7RW78FTciirj1L0wfiFoPHDice29y7/FjwTXY9ouVmZmdm19YXMour6yurec2Nus6ShRlNRqJSN34RDPBQ1YDDoLdxIoR6Qt27XdPhvXre6Y0j8Ir6MWsKUkn5AGnBIzVyp2Sil203fIg9ZTEgewXBseHt/secMk0Pm+lHpCkX/hWlY PDwmB/SLcwcMuGJUO7lcubZ0bA08KZiDya4KKVe/LaEU0kC4EKonXDsWNopkQBp4L1s16iWUxol3RYw8iQmHWa6ejePt41ThsHkTIMAY/cnxMpkVr3pG86JYE7/bc2NP+rNRIIys2Uh3ECLKTjj4JEYIjwMDzc5opRED0jCFXc7IrpHVGEgok4a0Jw/p48Lepu0TH6spSvupM4FtE22kF7yEFHqIrO0AWqIYoe0BN6RW/Wo/VsvVsf49aMNZnZQr9gfX4BtCmltQ==</latexit><latexit sha1_base64="80hZDwuxQkgdu4l7GNc/0J8knaA=">AAACL3icbVDLSgMxFM3Ud31VXboJFsFFKTNj1booFARxJQq2Cp1aMmmmhiYzQ3JHKEP7RW78FTciirj1L0wfiFoPHDice29y7/FjwTXY9ouVmZmdm19YXMour6yurec2Nus6ShRlNRqJSN34RDPBQ1YDDoLdxIoR6Qt27XdPhvXre6Y0j8Ir6MWsKUkn5AGnBIzVyp2Sil203fIg9ZTEgewXBseHt/secMk0Pm+lHpCkX/hWlY PDwmB/SLcwcMuGJUO7lcubZ0bA08KZiDya4KKVe/LaEU0kC4EKonXDsWNopkQBp4L1s16iWUxol3RYw8iQmHWa6ejePt41ThsHkTIMAY/cnxMpkVr3pG86JYE7/bc2NP+rNRIIys2Uh3ECLKTjj4JEYIjwMDzc5opRED0jCFXc7IrpHVGEgok4a0Jw/p48Lepu0TH6spSvupM4FtE22kF7yEFHqIrO0AWqIYoe0BN6RW/Wo/VsvVsf49aMNZnZQr9gfX4BtCmltQ==</latexit><latexit sha1_base64="80hZDwuxQkgdu4l7GNc/0J8knaA=">AAACL3icbVDLSgMxFM3Ud31VXboJFsFFKTNj1booFARxJQq2Cp1aMmmmhiYzQ3JHKEP7RW78FTciirj1L0wfiFoPHDice29y7/FjwTXY9ouVmZmdm19YXMour6yurec2Nus6ShRlNRqJSN34RDPBQ1YDDoLdxIoR6Qt27XdPhvXre6Y0j8Ir6MWsKUkn5AGnBIzVyp2Sil203fIg9ZTEgewXBseHt/secMk0Pm+lHpCkX/hWlY PDwmB/SLcwcMuGJUO7lcubZ0bA08KZiDya4KKVe/LaEU0kC4EKonXDsWNopkQBp4L1s16iWUxol3RYw8iQmHWa6ejePt41ThsHkTIMAY/cnxMpkVr3pG86JYE7/bc2NP+rNRIIys2Uh3ECLKTjj4JEYIjwMDzc5opRED0jCFXc7IrpHVGEgok4a0Jw/p48Lepu0TH6spSvupM4FtE22kF7yEFHqIrO0AWqIYoe0BN6RW/Wo/VsvVsf49aMNZnZQr9gfX4BtCmltQ==</latexit><latexit sha1_base64="80hZDwuxQkgdu4l7GNc/0J8knaA=">AAACL3icbVDLSgMxFM3Ud31VXboJFsFFKTNj1booFARxJQq2Cp1aMmmmhiYzQ3JHKEP7RW78FTciirj1L0wfiFoPHDice29y7/FjwTXY9ouVmZmdm19YXMour6yurec2Nus6ShRlNRqJSN34RDPBQ1YDDoLdxIoR6Qt27XdPhvXre6Y0j8Ir6MWsKUkn5AGnBIzVyp2Sil203fIg9ZTEgewXBseHt/secMk0Pm+lHpCkX/hWlY PDwmB/SLcwcMuGJUO7lcubZ0bA08KZiDya4KKVe/LaEU0kC4EKonXDsWNopkQBp4L1s16iWUxol3RYw8iQmHWa6ejePt41ThsHkTIMAY/cnxMpkVr3pG86JYE7/bc2NP+rNRIIys2Uh3ECLKTjj4JEYIjwMDzc5opRED0jCFXc7IrpHVGEgok4a0Jw/p48Lepu0TH6spSvupM4FtE22kF7yEFHqIrO0AWqIYoe0BN6RW/Wo/VsvVsf49aMNZnZQr9gfX4BtCmltQ==</latexit>

2 + 1 f QCD, m⇡ = 300 MeV
<latexit sha1_base64="oD2ugSRscaiShIi5ffdZua8u7Xc=">AAACEHicbZDLSsNAFIYn9VbrLerSzWARBaUkVdCNUKgLN0IL9gJNKJPppB06k4SZiVBC+gZufBU3LhRx69Kdb+O0zUJbDwx8/P85nDm/FzEqlWV9G7ml5ZXVtfx6YWNza3vH3N1ryjAWmDRwyELR9pAkjAakoahipB0JgrjHSMsbVid+64EIScPgXo0i4nLUD6hPMVJa6prH5VN7nDiCQ39cr96kZ2PIu4kT0fT63LJmzh1ppl 2zaJWsacFFsDMogqxqXfPL6YU45iRQmCEpO7YVKTdBQlHMSFpwYkkihIeoTzoaA8SJdJPpQSk80koP+qHQL1Bwqv6eSBCXcsQ93cmRGsh5byL+53Vi5V+5CQ2iWJEAzxb5MYMqhJN0YI8KghUbaUBYUP1XiAdIIKx0hgUdgj1/8iI0yyVbc/2iWClnceTBATgEJ8AGl6ACbkENNAAGj+AZvII348l4Md6Nj1lrzshm9sGfMj5/AKMjm6g=</latexit><latexit sha1_base64="oD2ugSRscaiShIi5ffdZua8u7Xc=">AAACEHicbZDLSsNAFIYn9VbrLerSzWARBaUkVdCNUKgLN0IL9gJNKJPppB06k4SZiVBC+gZufBU3LhRx69Kdb+O0zUJbDwx8/P85nDm/FzEqlWV9G7ml5ZXVtfx6YWNza3vH3N1ryjAWmDRwyELR9pAkjAakoahipB0JgrjHSMsbVid+64EIScPgXo0i4nLUD6hPMVJa6prH5VN7nDiCQ39cr96kZ2PIu4kT0fT63LJmzh1ppl 2zaJWsacFFsDMogqxqXfPL6YU45iRQmCEpO7YVKTdBQlHMSFpwYkkihIeoTzoaA8SJdJPpQSk80koP+qHQL1Bwqv6eSBCXcsQ93cmRGsh5byL+53Vi5V+5CQ2iWJEAzxb5MYMqhJN0YI8KghUbaUBYUP1XiAdIIKx0hgUdgj1/8iI0yyVbc/2iWClnceTBATgEJ8AGl6ACbkENNAAGj+AZvII348l4Md6Nj1lrzshm9sGfMj5/AKMjm6g=</latexit><latexit sha1_base64="oD2ugSRscaiShIi5ffdZua8u7Xc=">AAACEHicbZDLSsNAFIYn9VbrLerSzWARBaUkVdCNUKgLN0IL9gJNKJPppB06k4SZiVBC+gZufBU3LhRx69Kdb+O0zUJbDwx8/P85nDm/FzEqlWV9G7ml5ZXVtfx6YWNza3vH3N1ryjAWmDRwyELR9pAkjAakoahipB0JgrjHSMsbVid+64EIScPgXo0i4nLUD6hPMVJa6prH5VN7nDiCQ39cr96kZ2PIu4kT0fT63LJmzh1ppl 2zaJWsacFFsDMogqxqXfPL6YU45iRQmCEpO7YVKTdBQlHMSFpwYkkihIeoTzoaA8SJdJPpQSk80koP+qHQL1Bwqv6eSBCXcsQ93cmRGsh5byL+53Vi5V+5CQ2iWJEAzxb5MYMqhJN0YI8KghUbaUBYUP1XiAdIIKx0hgUdgj1/8iI0yyVbc/2iWClnceTBATgEJ8AGl6ACbkENNAAGj+AZvII348l4Md6Nj1lrzshm9sGfMj5/AKMjm6g=</latexit><latexit sha1_base64="oD2ugSRscaiShIi5ffdZua8u7Xc=">AAACEHicbZDLSsNAFIYn9VbrLerSzWARBaUkVdCNUKgLN0IL9gJNKJPppB06k4SZiVBC+gZufBU3LhRx69Kdb+O0zUJbDwx8/P85nDm/FzEqlWV9G7ml5ZXVtfx6YWNza3vH3N1ryjAWmDRwyELR9pAkjAakoahipB0JgrjHSMsbVid+64EIScPgXo0i4nLUD6hPMVJa6prH5VN7nDiCQ39cr96kZ2PIu4kT0fT63LJmzh1ppl 2zaJWsacFFsDMogqxqXfPL6YU45iRQmCEpO7YVKTdBQlHMSFpwYkkihIeoTzoaA8SJdJPpQSk80koP+qHQL1Bwqv6eSBCXcsQ93cmRGsh5byL+53Vi5V+5CQ2iWJEAzxb5MYMqhJN0YI8KghUbaUBYUP1XiAdIIKx0hgUdgj1/8iI0yyVbc/2iWClnceTBATgEJ8AGl6ACbkENNAAGj+AZvII348l4Md6Nj1lrzshm9sGfMj5/AKMjm6g=</latexit>

T = 126, 196, 220, 252, 294, 354 MeV
<latexit sha1_base64="nXY8yBxHYMpIyOD9zrZESgMKcXk=">AAACEXicbVDLSgMxFM3UV62vUZdugkXoopSZsVW7EApu3AgV+oJ2KJk0bUOTmSHJCGVoP8GNv+LGhSJu3bnzb0zbWWjrhRwO59zLzT1eyKhUlvVtpNbWNza30tuZnd29/QPz8Kghg0hgUscBC0TLQ5Iw6pO6ooqRVigI4h4jTW90M/ObD0RIGvg1NQ6Jy9HAp32KkdJS18zVrm3nIj+1yxocx9JQcjSUi/npeak4jTuCwzvSmHTNrFWw5gVXiZ2QLEiq2jW/Or0AR5z4CjMkZdu2QuXGSCiKGZlkOpEkIcIjNCBtTX3EiXTj+UUTeKaVHuwHQj9fwbn6eyJGXMox93QnR2ool72Z+J/XjlT/yo2pH0aK+HixqB8xqAI4iwf2qCBYsbEmCAuq/wrxEAmElQ4xo0Owl09eJQ2nYGt+X8xWnCSONDgBpyAHbHAJKuAWVEEdYPAInsEreDOejBfj3fhYtKaMZOYY/Cnj8wdPbZmI</latexit><latexit sha1_base64="nXY8yBxHYMpIyOD9zrZESgMKcXk=">AAACEXicbVDLSgMxFM3UV62vUZdugkXoopSZsVW7EApu3AgV+oJ2KJk0bUOTmSHJCGVoP8GNv+LGhSJu3bnzb0zbWWjrhRwO59zLzT1eyKhUlvVtpNbWNza30tuZnd29/QPz8Kghg0hgUscBC0TLQ5Iw6pO6ooqRVigI4h4jTW90M/ObD0RIGvg1NQ6Jy9HAp32KkdJS18zVrm3nIj+1yxocx9JQcjSUi/npeak4jTuCwzvSmHTNrFWw5gVXiZ2QLEiq2jW/Or0AR5z4CjMkZdu2QuXGSCiKGZlkOpEkIcIjNCBtTX3EiXTj+UUTeKaVHuwHQj9fwbn6eyJGXMox93QnR2ool72Z+J/XjlT/yo2pH0aK+HixqB8xqAI4iwf2qCBYsbEmCAuq/wrxEAmElQ4xo0Owl09eJQ2nYGt+X8xWnCSONDgBpyAHbHAJKuAWVEEdYPAInsEreDOejBfj3fhYtKaMZOYY/Cnj8wdPbZmI</latexit><latexit sha1_base64="nXY8yBxHYMpIyOD9zrZESgMKcXk=">AAACEXicbVDLSgMxFM3UV62vUZdugkXoopSZsVW7EApu3AgV+oJ2KJk0bUOTmSHJCGVoP8GNv+LGhSJu3bnzb0zbWWjrhRwO59zLzT1eyKhUlvVtpNbWNza30tuZnd29/QPz8Kghg0hgUscBC0TLQ5Iw6pO6ooqRVigI4h4jTW90M/ObD0RIGvg1NQ6Jy9HAp32KkdJS18zVrm3nIj+1yxocx9JQcjSUi/npeak4jTuCwzvSmHTNrFWw5gVXiZ2QLEiq2jW/Or0AR5z4CjMkZdu2QuXGSCiKGZlkOpEkIcIjNCBtTX3EiXTj+UUTeKaVHuwHQj9fwbn6eyJGXMox93QnR2ool72Z+J/XjlT/yo2pH0aK+HixqB8xqAI4iwf2qCBYsbEmCAuq/wrxEAmElQ4xo0Owl09eJQ2nYGt+X8xWnCSONDgBpyAHbHAJKuAWVEEdYPAInsEreDOejBfj3fhYtKaMZOYY/Cnj8wdPbZmI</latexit><latexit sha1_base64="nXY8yBxHYMpIyOD9zrZESgMKcXk=">AAACEXicbVDLSgMxFM3UV62vUZdugkXoopSZsVW7EApu3AgV+oJ2KJk0bUOTmSHJCGVoP8GNv+LGhSJu3bnzb0zbWWjrhRwO59zLzT1eyKhUlvVtpNbWNza30tuZnd29/QPz8Kghg0hgUscBC0TLQ5Iw6pO6ooqRVigI4h4jTW90M/ObD0RIGvg1NQ6Jy9HAp32KkdJS18zVrm3nIj+1yxocx9JQcjSUi/npeak4jTuCwzvSmHTNrFWw5gVXiZ2QLEiq2jW/Or0AR5z4CjMkZdu2QuXGSCiKGZlkOpEkIcIjNCBtTX3EiXTj+UUTeKaVHuwHQj9fwbn6eyJGXMox93QnR2ool72Z+J/XjlT/yo2pH0aK+HixqB8xqAI4iwf2qCBYsbEmCAuq/wrxEAmElQ4xo0Owl09eJQ2nYGt+X8xWnCSONDgBpyAHbHAJKuAWVEEdYPAInsEreDOejBfj3fhYtKaMZOYY/Cnj8wdPbZmI</latexit>

Gradient flow for noise reduction:
p
8⌧FT = 0.04� 0.05

<latexit sha1_base64="pJVhIeyTdVJlLBQHshJz31p2Ua0=">AAACA3icdVDLSgMxFM34rPU16k43wSK4sUxLi90IBUFcVugLOkPJpJk2NPMwuSOUoeDGX3HjQhG3/oQ7/8ZMOwUVPZBwcs693NzjRoIrsKxPY2l5ZXVtPbeR39za3tk19/bbKowlZS0ailB2XaKY4AFrAQfBupFkxHcF67jjy9Tv3DGpeBg0YRIxxyfDgHucEtBS3zy01a2EpIZtIHH/atq8sIpW5Uxf1b5ZsIpVKwXW7wXJlFKmFFCGRt/8sAchjX0WABVEqV7JisBJiAROBZvm7VixiNAxGbKepgHxmXKS2Q5TfKKVAfZCqU8AeKZ+70iIr9TEd3WlT2Ckfnup+JfXi8GrOQkPohhYQOeDvFhgCHEaCB5wySiIiSaESq7/iumISEJBx5bXISw2xf+TdrlY0vymUqiXszhy6Agdo1NUQueojq5RA7UQRffoET2jF+PBeDJejbd56ZKR9RygHzDevwDrEJWt</latexit><latexit sha1_base64="pJVhIeyTdVJlLBQHshJz31p2Ua0=">AAACA3icdVDLSgMxFM34rPU16k43wSK4sUxLi90IBUFcVugLOkPJpJk2NPMwuSOUoeDGX3HjQhG3/oQ7/8ZMOwUVPZBwcs693NzjRoIrsKxPY2l5ZXVtPbeR39za3tk19/bbKowlZS0ailB2XaKY4AFrAQfBupFkxHcF67jjy9Tv3DGpeBg0YRIxxyfDgHucEtBS3zy01a2EpIZtIHH/atq8sIpW5Uxf1b5ZsIpVKwXW7wXJlFKmFFCGRt/8sAchjX0WABVEqV7JisBJiAROBZvm7VixiNAxGbKepgHxmXKS2Q5TfKKVAfZCqU8AeKZ+70iIr9TEd3WlT2Ckfnup+JfXi8GrOQkPohhYQOeDvFhgCHEaCB5wySiIiSaESq7/iumISEJBx5bXISw2xf+TdrlY0vymUqiXszhy6Agdo1NUQueojq5RA7UQRffoET2jF+PBeDJejbd56ZKR9RygHzDevwDrEJWt</latexit><latexit sha1_base64="pJVhIeyTdVJlLBQHshJz31p2Ua0=">AAACA3icdVDLSgMxFM34rPU16k43wSK4sUxLi90IBUFcVugLOkPJpJk2NPMwuSOUoeDGX3HjQhG3/oQ7/8ZMOwUVPZBwcs693NzjRoIrsKxPY2l5ZXVtPbeR39za3tk19/bbKowlZS0ailB2XaKY4AFrAQfBupFkxHcF67jjy9Tv3DGpeBg0YRIxxyfDgHucEtBS3zy01a2EpIZtIHH/atq8sIpW5Uxf1b5ZsIpVKwXW7wXJlFKmFFCGRt/8sAchjX0WABVEqV7JisBJiAROBZvm7VixiNAxGbKepgHxmXKS2Q5TfKKVAfZCqU8AeKZ+70iIr9TEd3WlT2Ckfnup+JfXi8GrOQkPohhYQOeDvFhgCHEaCB5wySiIiSaESq7/iumISEJBx5bXISw2xf+TdrlY0vymUqiXszhy6Agdo1NUQueojq5RA7UQRffoET2jF+PBeDJejbd56ZKR9RygHzDevwDrEJWt</latexit><latexit sha1_base64="pJVhIeyTdVJlLBQHshJz31p2Ua0=">AAACA3icdVDLSgMxFM34rPU16k43wSK4sUxLi90IBUFcVugLOkPJpJk2NPMwuSOUoeDGX3HjQhG3/oQ7/8ZMOwUVPZBwcs693NzjRoIrsKxPY2l5ZXVtPbeR39za3tk19/bbKowlZS0ailB2XaKY4AFrAQfBupFkxHcF67jjy9Tv3DGpeBg0YRIxxyfDgHucEtBS3zy01a2EpIZtIHH/atq8sIpW5Uxf1b5ZsIpVKwXW7wXJlFKmFFCGRt/8sAchjX0WABVEqV7JisBJiAROBZvm7VixiNAxGbKepgHxmXKS2Q5TfKKVAfZCqU8AeKZ+70iIr9TEd3WlT2Ckfnup+JfXi8GrOQkPohhYQOeDvFhgCHEaCB5wySiIiSaESq7/iumISEJBx5bXISw2xf+TdrlY0vymUqiXszhy6Agdo1NUQueojq5RA7UQRffoET2jF+PBeDJejbd56ZKR9RygHzDevwDrEJWt</latexit>

meff (r, ⌧, T ) = �@⌧ log(W (⌧, r, T )) ' 1

a
ln

W (r, ⌧, T )

W (r, ⌧ + a, T )
<latexit sha1_base64="UKjUVyVV78EIxtsSjlfSNEnQfp0="></latexit><latexit sha1_base64="UKjUVyVV78EIxtsSjlfSNEnQfp0="></latexit><latexit sha1_base64="UKjUVyVV78EIxtsSjlfSNEnQfp0="></latexit><latexit sha1_base64="UKjUVyVV78EIxtsSjlfSNEnQfp0="></latexit>

• No plateau at T > 0 in meff at T > 0

• Only tiny T -dependence for small ⌧
<latexit sha1_base64="5ZG663mVqoM3lLf9aj8LCPWzCAw=">AAACZnicdVFNb9NAEF2brzZAm7ZCHLiMiJG4UK1zoOkFVeLCCYrUtJWSKBqvx+mqu2vLO64UrPxJbpy58DNYp6ECBHN6eu+NZuZNVhntWcpvUXzv/oOHj7a2e4+fPN3Z7e/tn/uyqRWNVWnK+jJDT0Y7GrNmQ5dVTWgzQxfZ9ftOv7ih2uvSnfGyopnFhdOFVsiBmvdX04wW2rWayeovtOpNO9T7WEJlkAkbQIbk7J1MQDtI7L ylolgld+zG/8mZJbB2y8Amb3KqyOXkFEFR1uAtGgPJlLEJ/qDcTZv3B/JQSpmmKXQgPXorAzg+Hg3TEaSdFGogNnU673+d5qVqLDlWBr2fpLLiWYs1a2W67RtPFaprXNAkQIeW/Kxdx7SCV4HJ1xsVpWNYs793tGi9X9osOC3ylf9b68h/aZOGi9Gs1a5qOBx9O6hoDHAJXeaQ65oUh4RyjarWYVdQV1ij4vCZXgjh16Xwf3A+PEwD/jwcnAw3cWyJF+KleC1ScSROxAdxKsZCie/RdrQfHUQ/4p34Wfz81hpHm54D8UfF8BMMsbVV</latexit><latexit sha1_base64="5ZG663mVqoM3lLf9aj8LCPWzCAw=">AAACZnicdVFNb9NAEF2brzZAm7ZCHLiMiJG4UK1zoOkFVeLCCYrUtJWSKBqvx+mqu2vLO64UrPxJbpy58DNYp6ECBHN6eu+NZuZNVhntWcpvUXzv/oOHj7a2e4+fPN3Z7e/tn/uyqRWNVWnK+jJDT0Y7GrNmQ5dVTWgzQxfZ9ftOv7ih2uvSnfGyopnFhdOFVsiBmvdX04wW2rWayeovtOpNO9T7WEJlkAkbQIbk7J1MQDtI7L ylolgld+zG/8mZJbB2y8Amb3KqyOXkFEFR1uAtGgPJlLEJ/qDcTZv3B/JQSpmmKXQgPXorAzg+Hg3TEaSdFGogNnU673+d5qVqLDlWBr2fpLLiWYs1a2W67RtPFaprXNAkQIeW/Kxdx7SCV4HJ1xsVpWNYs793tGi9X9osOC3ylf9b68h/aZOGi9Gs1a5qOBx9O6hoDHAJXeaQ65oUh4RyjarWYVdQV1ij4vCZXgjh16Xwf3A+PEwD/jwcnAw3cWyJF+KleC1ScSROxAdxKsZCie/RdrQfHUQ/4p34Wfz81hpHm54D8UfF8BMMsbVV</latexit><latexit sha1_base64="5ZG663mVqoM3lLf9aj8LCPWzCAw=">AAACZnicdVFNb9NAEF2brzZAm7ZCHLiMiJG4UK1zoOkFVeLCCYrUtJWSKBqvx+mqu2vLO64UrPxJbpy58DNYp6ECBHN6eu+NZuZNVhntWcpvUXzv/oOHj7a2e4+fPN3Z7e/tn/uyqRWNVWnK+jJDT0Y7GrNmQ5dVTWgzQxfZ9ftOv7ih2uvSnfGyopnFhdOFVsiBmvdX04wW2rWayeovtOpNO9T7WEJlkAkbQIbk7J1MQDtI7L ylolgld+zG/8mZJbB2y8Amb3KqyOXkFEFR1uAtGgPJlLEJ/qDcTZv3B/JQSpmmKXQgPXorAzg+Hg3TEaSdFGogNnU673+d5qVqLDlWBr2fpLLiWYs1a2W67RtPFaprXNAkQIeW/Kxdx7SCV4HJ1xsVpWNYs793tGi9X9osOC3ylf9b68h/aZOGi9Gs1a5qOBx9O6hoDHAJXeaQ65oUh4RyjarWYVdQV1ij4vCZXgjh16Xwf3A+PEwD/jwcnAw3cWyJF+KleC1ScSROxAdxKsZCie/RdrQfHUQ/4p34Wfz81hpHm54D8UfF8BMMsbVV</latexit><latexit sha1_base64="5ZG663mVqoM3lLf9aj8LCPWzCAw=">AAACZnicdVFNb9NAEF2brzZAm7ZCHLiMiJG4UK1zoOkFVeLCCYrUtJWSKBqvx+mqu2vLO64UrPxJbpy58DNYp6ECBHN6eu+NZuZNVhntWcpvUXzv/oOHj7a2e4+fPN3Z7e/tn/uyqRWNVWnK+jJDT0Y7GrNmQ5dVTWgzQxfZ9ftOv7ih2uvSnfGyopnFhdOFVsiBmvdX04wW2rWayeovtOpNO9T7WEJlkAkbQIbk7J1MQDtI7L ylolgld+zG/8mZJbB2y8Amb3KqyOXkFEFR1uAtGgPJlLEJ/qDcTZv3B/JQSpmmKXQgPXorAzg+Hg3TEaSdFGogNnU673+d5qVqLDlWBr2fpLLiWYs1a2W67RtPFaprXNAkQIeW/Kxdx7SCV4HJ1xsVpWNYs793tGi9X9osOC3ylf9b68h/aZOGi9Gs1a5qOBx9O6hoDHAJXeaQ65oUh4RyjarWYVdQV1ij4vCZXgjh16Xwf3A+PEwD/jwcnAw3cWyJF+KleC1ScSROxAdxKsZCie/RdrQfHUQ/4p34Wfz81hpHm54D8UfF8BMMsbVV</latexit>

HotQCD, arXiv:2308:16587



Spectral function and the subtracted correlators 
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<latexit sha1_base64="Lfwf+xDjLpv0mmkljzDAoBTehZM=">AAAB73icbZBNSwMxEIZn61etX1WPXoJFqCBltxc9Frx4rNIvaJeSTWfb0Gx2TbJCKf0TXjwo4tW/481/Y9ruQVtfCDy8M0Nm3iARXBvX/XZyG5tb2zv53cLe/sHhUfH4pKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e283n5CpXksG2aSoB/RoeQhZ9RYq/OArbK6alz2iyW34i5E1sHLoASZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LUoaofani31n5MI6AxLGyj5pyML9PTGlkdaTKLCdETUjvVqbm//VuqkJb/wpl0lqULLlR2EqiInJ/Hgy4AqZERMLlCludyVsRBVlxkZUsCF4qyevQ6ta8SzfV0u1ahZHHs7gHMrgwTXU4A7q0AQGAp7hFd6cR+fFeXc+lq05J5s5hT9yPn8At7mPCA==</latexit><latexit sha1_base64="Lfwf+xDjLpv0mmkljzDAoBTehZM=">AAAB73icbZBNSwMxEIZn61etX1WPXoJFqCBltxc9Frx4rNIvaJeSTWfb0Gx2TbJCKf0TXjwo4tW/481/Y9ruQVtfCDy8M0Nm3iARXBvX/XZyG5tb2zv53cLe/sHhUfH4pKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e283n5CpXksG2aSoB/RoeQhZ9RYq/OArbK6alz2iyW34i5E1sHLoASZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LUoaofani31n5MI6AxLGyj5pyML9PTGlkdaTKLCdETUjvVqbm//VuqkJb/wpl0lqULLlR2EqiInJ/Hgy4AqZERMLlCludyVsRBVlxkZUsCF4qyevQ6ta8SzfV0u1ahZHHs7gHMrgwTXU4A7q0AQGAp7hFd6cR+fFeXc+lq05J5s5hT9yPn8At7mPCA==</latexit><latexit sha1_base64="Lfwf+xDjLpv0mmkljzDAoBTehZM=">AAAB73icbZBNSwMxEIZn61etX1WPXoJFqCBltxc9Frx4rNIvaJeSTWfb0Gx2TbJCKf0TXjwo4tW/481/Y9ruQVtfCDy8M0Nm3iARXBvX/XZyG5tb2zv53cLe/sHhUfH4pKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e283n5CpXksG2aSoB/RoeQhZ9RYq/OArbK6alz2iyW34i5E1sHLoASZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LUoaofani31n5MI6AxLGyj5pyML9PTGlkdaTKLCdETUjvVqbm//VuqkJb/wpl0lqULLlR2EqiInJ/Hgy4AqZERMLlCludyVsRBVlxkZUsCF4qyevQ6ta8SzfV0u1ahZHHs7gHMrgwTXU4A7q0AQGAp7hFd6cR+fFeXc+lq05J5s5hT9yPn8At7mPCA==</latexit><latexit sha1_base64="Lfwf+xDjLpv0mmkljzDAoBTehZM=">AAAB73icbZBNSwMxEIZn61etX1WPXoJFqCBltxc9Frx4rNIvaJeSTWfb0Gx2TbJCKf0TXjwo4tW/481/Y9ruQVtfCDy8M0Nm3iARXBvX/XZyG5tb2zv53cLe/sHhUfH4pKXjVDFssljEqhNQjYJLbBpuBHYShTQKBLaD8e283n5CpXksG2aSoB/RoeQhZ9RYq/OArbK6alz2iyW34i5E1sHLoASZ6v3iV28QszRCaZigWnc9NzH+lCrDmcBZoZdqTCgb0yF2LUoaofani31n5MI6AxLGyj5pyML9PTGlkdaTKLCdETUjvVqbm//VuqkJb/wpl0lqULLlR2EqiInJ/Hgy4AqZERMLlCludyVsRBVlxkZUsCF4qyevQ6ta8SzfV0u1ahZHHs7gHMrgwTXU4A7q0AQGAp7hFd6cR+fFeXc+lq05J5s5hT9yPn8At7mPCA==</latexit>

ImV(r,T)
<latexit sha1_base64="QEkLPOi8TB/d3AKymYBYoFm22NI=">AAAB73icbZDNSgMxFIXv1L9a/6ou3QSLUEHKTDe6LLjRXYV2WmiHkkkzbWiSGZOMUIa+hBsXirj1ddz5NqbtLLT1QODj3HvJvSdMONPGdb+dwsbm1vZOcbe0t39weFQ+PvF1nCpC2yTmseqGWFPOJG0bZjjtJopiEXLaCSe383rniSrNYtky04QGAo8kixjBxlrde+FX1VXrclCuuDV3IbQOXg4VyNUclL/6w5ikgkpDONa657mJCTKsDCOczkr9VNMEkwke0Z5FiQXVQbbYd4YurDNEUazskwYt3N8TGRZaT0VoOwU2Y71am5v/1XqpiW6CjMkkNVSS5UdRypGJ0fx4NGSKEsOnFjBRzO6KyBgrTIyNqGRD8FZPXge/XvMsP9QrjXoeRxHO4Byq4ME1NOAOmtAGAhye4RXenEfnxXl3PpatBSefOYU/cj5/ALYmjwc=</latexit><latexit sha1_base64="QEkLPOi8TB/d3AKymYBYoFm22NI=">AAAB73icbZDNSgMxFIXv1L9a/6ou3QSLUEHKTDe6LLjRXYV2WmiHkkkzbWiSGZOMUIa+hBsXirj1ddz5NqbtLLT1QODj3HvJvSdMONPGdb+dwsbm1vZOcbe0t39weFQ+PvF1nCpC2yTmseqGWFPOJG0bZjjtJopiEXLaCSe383rniSrNYtky04QGAo8kixjBxlrde+FX1VXrclCuuDV3IbQOXg4VyNUclL/6w5ikgkpDONa657mJCTKsDCOczkr9VNMEkwke0Z5FiQXVQbbYd4YurDNEUazskwYt3N8TGRZaT0VoOwU2Y71am5v/1XqpiW6CjMkkNVSS5UdRypGJ0fx4NGSKEsOnFjBRzO6KyBgrTIyNqGRD8FZPXge/XvMsP9QrjXoeRxHO4Byq4ME1NOAOmtAGAhye4RXenEfnxXl3PpatBSefOYU/cj5/ALYmjwc=</latexit><latexit sha1_base64="QEkLPOi8TB/d3AKymYBYoFm22NI=">AAAB73icbZDNSgMxFIXv1L9a/6ou3QSLUEHKTDe6LLjRXYV2WmiHkkkzbWiSGZOMUIa+hBsXirj1ddz5NqbtLLT1QODj3HvJvSdMONPGdb+dwsbm1vZOcbe0t39weFQ+PvF1nCpC2yTmseqGWFPOJG0bZjjtJopiEXLaCSe383rniSrNYtky04QGAo8kixjBxlrde+FX1VXrclCuuDV3IbQOXg4VyNUclL/6w5ikgkpDONa657mJCTKsDCOczkr9VNMEkwke0Z5FiQXVQbbYd4YurDNEUazskwYt3N8TGRZaT0VoOwU2Y71am5v/1XqpiW6CjMkkNVSS5UdRypGJ0fx4NGSKEsOnFjBRzO6KyBgrTIyNqGRD8FZPXge/XvMsP9QrjXoeRxHO4Byq4ME1NOAOmtAGAhye4RXenEfnxXl3PpatBSefOYU/cj5/ALYmjwc=</latexit><latexit sha1_base64="QEkLPOi8TB/d3AKymYBYoFm22NI=">AAAB73icbZDNSgMxFIXv1L9a/6ou3QSLUEHKTDe6LLjRXYV2WmiHkkkzbWiSGZOMUIa+hBsXirj1ddz5NqbtLLT1QODj3HvJvSdMONPGdb+dwsbm1vZOcbe0t39weFQ+PvF1nCpC2yTmseqGWFPOJG0bZjjtJopiEXLaCSe383rniSrNYtky04QGAo8kixjBxlrde+FX1VXrclCuuDV3IbQOXg4VyNUclL/6w5ikgkpDONa657mJCTKsDCOczkr9VNMEkwke0Z5FiQXVQbbYd4YurDNEUazskwYt3N8TGRZaT0VoOwU2Y71am5v/1XqpiW6CjMkkNVSS5UdRypGJ0fx4NGSKEsOnFjBRzO6KyBgrTIyNqGRD8FZPXge/XvMsP9QrjXoeRxHO4Byq4ME1NOAOmtAGAhye4RXenEfnxXl3PpatBSefOYU/cj5/ALYmjwc=</latexit>

Whigh(r, ⌧) =
W (r, ⌧, T = 0)�A0 exp(�V (r)⌧)

<latexit sha1_base64="bhWKomqXi0sWefal9tYvpOQSJnc=">AAACIHicbVDLTgIxFL3jE8cX4tJNIzGBBMgMG9yQYNy4xIRXwoykUwo0dB5pO0Yy4VPc+CtuXGiM7vRrLI+FgidpcnrOuWnv8SLOpLKsL2Njc2t7Zze1Z+4fHB4dp08yLRnGgtAmCXkoOh6WlLOANhVTnHYiQbHvcdr2xtczv31PhWRh0FCTiLo+HgZswAhWWuqlK+27ZMSGo2lOFByF43wVOY7ZXt4KjaqVL171LOTQhyhXbOVEHs1jvXTWKllzoHViL0m2lnHyoFHvpT+dfkhinwaKcCxl17Yi5SZYKEY4nZpOLGmEyRgPaVfTAPtUusl8wSm60EofDUKhT6DQXP09kWBfyonv6aSP1UiuejPxP68bq8Glm7AgihUNyOKhQcyRCtGsLdRnghLFJ5pgIpj+KyIjLDBRulNTl2CvrrxOWuWSrfmtbqMMC6TgDM4hBzZUoAY3UIcmEHiEZ3iFN+PJeDHejY9FdMNYzpzCHxjfPz9AoJE=</latexit><latexit sha1_base64="kUgLQ0ahdyBg5rEa+/lGEUQD5f0="></latexit><latexit sha1_base64="kUgLQ0ahdyBg5rEa+/lGEUQD5f0="></latexit><latexit sha1_base64="JtxeTM3NQemY72FOsDSraXtb/JQ=">AAACIHicbVBLSwMxGMzWV62vVY9egkVooS27vdRLoeLFY4W+oLsu2TTthmYfJFmxLP0pXvwrXjwoojf9NabbPWjrQGAyMx/JN27EqJCG8aXlNja3tnfyu4W9/YPDI/34pCfCmGPSxSEL+cBFgjAakK6kkpFBxAnyXUb67vR64ffvCRc0DDpyFhHbR5OAjilGUkmO3ujfJR6dePMSr1gSxeUmtKxCP7tVOk2jXL1yDGiRh6hU7ZV4GaYxRy8aNSMFXCdmRoogQ9vRP61RiGOfBBIzJMTQNCJpJ4hLihmZF6xYkAjhKZqQoaIB8omwk3TBObxQygiOQ65OIGGq/p5IkC/EzHdV0kfSE6veQvzPG8ZyfGknNIhiSQK8fGgcMyhDuGgLjignWLKZIghzqv4KsYc4wlJ1WlAlmKsrr5NevWYqfmsUW/Wsjjw4A+egBEzQAC1wA9qgCzB4BM/gFbxpT9qL9q59LKM5LZs5BX+gff8AHDKfug==</latexit>

W sub(r, ⌧, T ) = W (r, ⌧, T )�Whigh(r, ⌧)
<latexit sha1_base64="1qWXbXWs9tkzA3n1pQVW2hsV/VQ=">AAACGHicbZBLS8NAFIVvfNb6inXpJliEFmpNutGNUHDjskLbFJpYJtNJM3TyYGYilNCf4ca/4saFIm678984fYjaemDg45w7zNzjJYwKaZqf2tr6xubWdm4nv7u3f3CoHxXaIk45Ji0cs5h3PCQIoxFpSSoZ6SScoNBjxPaGN9PcfiBc0DhqylFC3BANIupTjKSyevqFfZ+J1BuXeMWRKK00y9f2D5+rNKCD4Dsu53t60ayaMxmrYC2gWC84ZVBq9PSJ049xGpJIYoaE6FpmIt0McUkxI+O8kwqSIDxEA9JVGKGQCDebLTY2zpTTN/yYqxNJY+b+vpGhUIhR6KnJEMlALGdT87+sm0r/ys1olKSSRHj+kJ8yQ8bGtCWjTznBko0UIMyp+quBA8QRlqrLaQnW8sqr0K5VLcV3qo0azJWDEziFElhwCXW4hQa0AMMjPMMrvGlP2ov2rn3MR9e0xZ1j+CNt8gXev58S</latexit><latexit sha1_base64="nE/Ghe6OX5SeIDkCePTjsH9lb84=">AAACGHicbZBNSwJBGMdn7c3sbbNjlyEJFMx2vdQlELp0NFBXcDeZHWd1cPaFmdlAFj9Dpy59lS4RRXT11gfp3qwalfbAwI///3l45vm7EaNCGsaHlllZXVvfyG7mtrZ3dvf0/XxLhDHHpIlDFvK2iwRhNCBNSSUj7YgT5LuMWO7wMvWtW8IFDYOGHEXE8VE/oB7FSCqpq59aN4mI3XGRl22J4nKjdGH98IlyB7Q/+LZLua5eMCrGtOAymHMo1PJ28fP5zq539YndC3Hsk0BihoTomEYknQRxSTEj45wdCxIhPER90lEYIJ8IJ5keNobHSulBL+TqBRJO1d8TCfKFGPmu6vSRHIhFLxX/8zqx9M6dhAZRLEmAZ4u8mEEZwjQl2KOcYMlGChDmVP0V4gHiCEuVZRqCuXjyMrSqFVPxtUqjCmaVBYfgCBSBCc5ADVyBOmgCDO7BI3gBr9qD9qS9ae+z1ow2nzkAf0qbfAFkXqGz</latexit><latexit sha1_base64="nE/Ghe6OX5SeIDkCePTjsH9lb84=">AAACGHicbZBNSwJBGMdn7c3sbbNjlyEJFMx2vdQlELp0NFBXcDeZHWd1cPaFmdlAFj9Dpy59lS4RRXT11gfp3qwalfbAwI///3l45vm7EaNCGsaHlllZXVvfyG7mtrZ3dvf0/XxLhDHHpIlDFvK2iwRhNCBNSSUj7YgT5LuMWO7wMvWtW8IFDYOGHEXE8VE/oB7FSCqpq59aN4mI3XGRl22J4nKjdGH98IlyB7Q/+LZLua5eMCrGtOAymHMo1PJ28fP5zq539YndC3Hsk0BihoTomEYknQRxSTEj45wdCxIhPER90lEYIJ8IJ5keNobHSulBL+TqBRJO1d8TCfKFGPmu6vSRHIhFLxX/8zqx9M6dhAZRLEmAZ4u8mEEZwjQl2KOcYMlGChDmVP0V4gHiCEuVZRqCuXjyMrSqFVPxtUqjCmaVBYfgCBSBCc5ADVyBOmgCDO7BI3gBr9qD9qS9ae+z1ow2nzkAf0qbfAFkXqGz</latexit><latexit sha1_base64="BbHa1hBaN9Xg+AerXMZryhKsUPo=">AAACGHicbZBNSwJBGMdn7c3sbatjlyEJFMx2vdQlELp0NFBX0E1mx1kdnH1hXgJZ/Bhd+ipdOhTR1VvfplndqLQHBn78/8/DM8/fixkV0rI+jdza+sbmVn67sLO7t39gHh61RaQ4Ji0csYh3PCQIoyFpSSoZ6cScoMBjxPHGN6nvPBAuaBQ25SQmboCGIfUpRlJLffPCuU+E8qYlXulJpCrN8rXzw+faHdHh6NsuF/pm0apa84KrYGdQBFk1+uasN4iwCkgoMUNCdG0rlm6CuKSYkWmhpwSJER6jIelqDFFAhJvMD5vCM60MoB9x/UIJ5+rviQQFQkwCT3cGSI7EspeK/3ldJf0rN6FhrCQJ8WKRrxiUEUxTggPKCZZsogFhTvVfIR4hjrDUWaYh2Msnr0K7VrU131nFei2LIw9OwCkoARtcgjq4BQ3QAhg8gmfwCt6MJ+PFeDc+Fq05I5s5Bn/KmH0Bu7GeOw==</latexit>

⇢r(!, T ) = ⇢tailr (!, T ) + ⇢peakr (!, T ) + ⇢highr (!)
<latexit sha1_base64="oJ67NqtiYANXukacwYJXK9CqBaE="></latexit><latexit sha1_base64="oJ67NqtiYANXukacwYJXK9CqBaE="></latexit><latexit sha1_base64="oJ67NqtiYANXukacwYJXK9CqBaE="></latexit><latexit sha1_base64="oJ67NqtiYANXukacwYJXK9CqBaE="></latexit>

On the lattice:
<latexit sha1_base64="u368qACsVj8fy8mJJnz9FiHtAco=">AAAB+HicdZDNTgIxFIU7+If4A+rSTSMxcWWmLARckbhxJyYCJkBIp1ygodOZtHdMkPAkblxojFsfxZ1vYwcwUaM3afLlnHvb2xPESlr0/Q8vs7K6tr6R3cxtbe/s5gt7+00bJUZAQ0QqMrcBt6CkhgZKVHAbG+BhoKAVjC9Sv3UHxspI3+Akhm7Ih1oOpODopF4hf6UpjoAqjigFnPcKRf/U933GGE2Blc98B9VqpcQqlKWWqyJZVr1XeO/0I5GEoFEobm2b+TF2p9y46xTMcp3EQszFmA+h7VDzEGx3Ol98Ro+d0qeDyLijkc7V7xNTHlo7CQPXGXIc2d9eKv7ltRMcVLpTqeMEQYvFQ4NEUYxomgLtSwMC1cQBF0a6XakYccMFuqxyLoSvn9L/oVk6ZY6vS8VaaRlHlhySI3JCGCmTGrkkddIggiTkgTyRZ+/ee/RevNdFa8ZbzhyQH+W9fQI8lpLD</latexit><latexit sha1_base64="u368qACsVj8fy8mJJnz9FiHtAco=">AAAB+HicdZDNTgIxFIU7+If4A+rSTSMxcWWmLARckbhxJyYCJkBIp1ygodOZtHdMkPAkblxojFsfxZ1vYwcwUaM3afLlnHvb2xPESlr0/Q8vs7K6tr6R3cxtbe/s5gt7+00bJUZAQ0QqMrcBt6CkhgZKVHAbG+BhoKAVjC9Sv3UHxspI3+Akhm7Ih1oOpODopF4hf6UpjoAqjigFnPcKRf/U933GGE2Blc98B9VqpcQqlKWWqyJZVr1XeO/0I5GEoFEobm2b+TF2p9y46xTMcp3EQszFmA+h7VDzEGx3Ol98Ro+d0qeDyLijkc7V7xNTHlo7CQPXGXIc2d9eKv7ltRMcVLpTqeMEQYvFQ4NEUYxomgLtSwMC1cQBF0a6XakYccMFuqxyLoSvn9L/oVk6ZY6vS8VaaRlHlhySI3JCGCmTGrkkddIggiTkgTyRZ+/ee/RevNdFa8ZbzhyQH+W9fQI8lpLD</latexit><latexit sha1_base64="u368qACsVj8fy8mJJnz9FiHtAco=">AAAB+HicdZDNTgIxFIU7+If4A+rSTSMxcWWmLARckbhxJyYCJkBIp1ygodOZtHdMkPAkblxojFsfxZ1vYwcwUaM3afLlnHvb2xPESlr0/Q8vs7K6tr6R3cxtbe/s5gt7+00bJUZAQ0QqMrcBt6CkhgZKVHAbG+BhoKAVjC9Sv3UHxspI3+Akhm7Ih1oOpODopF4hf6UpjoAqjigFnPcKRf/U933GGE2Blc98B9VqpcQqlKWWqyJZVr1XeO/0I5GEoFEobm2b+TF2p9y46xTMcp3EQszFmA+h7VDzEGx3Ol98Ro+d0qeDyLijkc7V7xNTHlo7CQPXGXIc2d9eKv7ltRMcVLpTqeMEQYvFQ4NEUYxomgLtSwMC1cQBF0a6XakYccMFuqxyLoSvn9L/oVk6ZY6vS8VaaRlHlhySI3JCGCmTGrkkddIggiTkgTyRZ+/ee/RevNdFa8ZbzhyQH+W9fQI8lpLD</latexit><latexit sha1_base64="u368qACsVj8fy8mJJnz9FiHtAco=">AAAB+HicdZDNTgIxFIU7+If4A+rSTSMxcWWmLARckbhxJyYCJkBIp1ygodOZtHdMkPAkblxojFsfxZ1vYwcwUaM3afLlnHvb2xPESlr0/Q8vs7K6tr6R3cxtbe/s5gt7+00bJUZAQ0QqMrcBt6CkhgZKVHAbG+BhoKAVjC9Sv3UHxspI3+Akhm7Ih1oOpODopF4hf6UpjoAqjigFnPcKRf/U933GGE2Blc98B9VqpcQqlKWWqyJZVr1XeO/0I5GEoFEobm2b+TF2p9y46xTMcp3EQszFmA+h7VDzEGx3Ol98Ro+d0qeDyLijkc7V7xNTHlo7CQPXGXIc2d9eKv7ltRMcVLpTqeMEQYvFQ4NEUYxomgLtSwMC1cQBF0a6XakYccMFuqxyLoSvn9L/oVk6ZY6vS8VaaRlHlhySI3JCGCmTGrkkddIggiTkgTyRZ+/ee/RevNdFa8ZbzhyQH+W9fQI8lpLD</latexit>

Cumulants of W sub(r, ⌧, T ) carry information
about T -dependent part of the spectral function

<latexit sha1_base64="fAs1aJeLeCCKK+CGoH/5cNG/N8E=">AAACW3icbVHBbhMxEPVugYalQABx4mKRIBWpVLu5wLFSLxyLlDSVsqGa9c42Vr22ZY+RolV+khMc+BWEs8kBWkay9PRm5s3Mc2WV9JTnP5P04MHDR4eDx9mTo6fPng9fvLz0JjiBM2GUcVcVeFRS44wkKbyyDqGtFM6r2/Ntfv4NnZdGT2ltcdnCjZaNFECRuh66Uhupa9SUnYc2KNDkuWn4eP6186HaHLuTkiCcTN+PuQDn1l zqxri2b+dlmUFlAvHxdPyhRou9Es8sONqq0Aq5tyjIgeJN0GI3dJSf5n3w+6DYgxHbx8X18HtZGxHaKC0UeL8ockvLLs6QQuEmK4NHC+IWbnARoYYW/bLrvdnwd5GpeVw5vrhaz/7d0UHr/bqtYmU8auXv5rbk/3KLQM2nZSe1DYRa7AY1QXEyfGs0r6WLh6t1BCCcjLtysQIHguJ3ZNGE4u7J98Hl5LSI+MtkdDbZ2zFgb9hbdswK9pGdsc/sgs2YYD/Y7+QwGSS/0oM0S492pWmy73nF/on09R88w7Pc</latexit><latexit sha1_base64="fAs1aJeLeCCKK+CGoH/5cNG/N8E=">AAACW3icbVHBbhMxEPVugYalQABx4mKRIBWpVLu5wLFSLxyLlDSVsqGa9c42Vr22ZY+RolV+khMc+BWEs8kBWkay9PRm5s3Mc2WV9JTnP5P04MHDR4eDx9mTo6fPng9fvLz0JjiBM2GUcVcVeFRS44wkKbyyDqGtFM6r2/Ntfv4NnZdGT2ltcdnCjZaNFECRuh66Uhupa9SUnYc2KNDkuWn4eP6186HaHLuTkiCcTN+PuQDn1l zqxri2b+dlmUFlAvHxdPyhRou9Es8sONqq0Aq5tyjIgeJN0GI3dJSf5n3w+6DYgxHbx8X18HtZGxHaKC0UeL8ockvLLs6QQuEmK4NHC+IWbnARoYYW/bLrvdnwd5GpeVw5vrhaz/7d0UHr/bqtYmU8auXv5rbk/3KLQM2nZSe1DYRa7AY1QXEyfGs0r6WLh6t1BCCcjLtysQIHguJ3ZNGE4u7J98Hl5LSI+MtkdDbZ2zFgb9hbdswK9pGdsc/sgs2YYD/Y7+QwGSS/0oM0S492pWmy73nF/on09R88w7Pc</latexit><latexit sha1_base64="fAs1aJeLeCCKK+CGoH/5cNG/N8E=">AAACW3icbVHBbhMxEPVugYalQABx4mKRIBWpVLu5wLFSLxyLlDSVsqGa9c42Vr22ZY+RolV+khMc+BWEs8kBWkay9PRm5s3Mc2WV9JTnP5P04MHDR4eDx9mTo6fPng9fvLz0JjiBM2GUcVcVeFRS44wkKbyyDqGtFM6r2/Ntfv4NnZdGT2ltcdnCjZaNFECRuh66Uhupa9SUnYc2KNDkuWn4eP6186HaHLuTkiCcTN+PuQDn1l zqxri2b+dlmUFlAvHxdPyhRou9Es8sONqq0Aq5tyjIgeJN0GI3dJSf5n3w+6DYgxHbx8X18HtZGxHaKC0UeL8ockvLLs6QQuEmK4NHC+IWbnARoYYW/bLrvdnwd5GpeVw5vrhaz/7d0UHr/bqtYmU8auXv5rbk/3KLQM2nZSe1DYRa7AY1QXEyfGs0r6WLh6t1BCCcjLtysQIHguJ3ZNGE4u7J98Hl5LSI+MtkdDbZ2zFgb9hbdswK9pGdsc/sgs2YYD/Y7+QwGSS/0oM0S492pWmy73nF/on09R88w7Pc</latexit><latexit sha1_base64="fAs1aJeLeCCKK+CGoH/5cNG/N8E=">AAACW3icbVHBbhMxEPVugYalQABx4mKRIBWpVLu5wLFSLxyLlDSVsqGa9c42Vr22ZY+RolV+khMc+BWEs8kBWkay9PRm5s3Mc2WV9JTnP5P04MHDR4eDx9mTo6fPng9fvLz0JjiBM2GUcVcVeFRS44wkKbyyDqGtFM6r2/Ntfv4NnZdGT2ltcdnCjZaNFECRuh66Uhupa9SUnYc2KNDkuWn4eP6186HaHLuTkiCcTN+PuQDn1l zqxri2b+dlmUFlAvHxdPyhRou9Es8sONqq0Aq5tyjIgeJN0GI3dJSf5n3w+6DYgxHbx8X18HtZGxHaKC0UeL8ockvLLs6QQuEmK4NHC+IWbnARoYYW/bLrvdnwd5GpeVw5vrhaz/7d0UHr/bqtYmU8auXv5rbk/3KLQM2nZSe1DYRa7AY1QXEyfGs0r6WLh6t1BCCcjLtysQIHguJ3ZNGE4u7J98Hl5LSI+MtkdDbZ2zFgb9hbdswK9pGdsc/sgs2YYD/Y7+QwGSS/0oM0S492pWmy73nF/on09R88w7Pc</latexit>

Whigh(r, ⌧) =

Z 1

�1
d!⇢highr (!)e�!⌧

<latexit sha1_base64="sJ15549wsEgoZNj4PbahGAcHF+Y="></latexit><latexit sha1_base64="sJ15549wsEgoZNj4PbahGAcHF+Y="></latexit><latexit sha1_base64="sJ15549wsEgoZNj4PbahGAcHF+Y="></latexit><latexit sha1_base64="sJ15549wsEgoZNj4PbahGAcHF+Y="></latexit>

meff for the subtracted correlator has milder
⌧ -dependence, which is approximately linear

<latexit sha1_base64="R6dQpUq7OCLfD4dQLrRJCkw8jQw=">AAACWXicbVBNb9NAFFwbWoL5aKBHLisSJA5Q2bnAsRIXjkUibaU4ip7Xz/Wq+6XdZyCy8ic5ICH+CgfWbg7Q8k6jmfd2Z6ZySgbK859Jeu/+weGDycPs0eMnT4+mz56fB9t5gUthlfWXFQRU0uCSJCm8dB5BVwovqusPg37xBX2Q1nymrcO1hisjGymAIrWZutJYaWo0lM31psem2c15Yz2nFnnoKvIgCGsurPeogKLSQsi0VD V6XpbZvCTo5m9rdDg8I/AN/9pK0XIZODjn7TepgVBts8Ei+M10lp/k4/C7oNiDGdvP2Wb6vayt6HS0KBSEsCpyR+sePEmhcJeVXUAH4hqucBWhAY1h3Y/N7PiryNRjnsYa4iP790UPOoStruJmdNmG29pA/k9bddS8X/fSuI5i6JuPmk5xsnyomdfSoyC1jQCEl9ErFy2MZfqQxRKK25HvgvPFSRHxp8XsdLGvY8JesJfsNSvYO3bKPrIztmSC/WC/k4PkMPmVJukkzW5W02R/c8z+mfT4Dwnis/E=</latexit><latexit sha1_base64="R6dQpUq7OCLfD4dQLrRJCkw8jQw=">AAACWXicbVBNb9NAFFwbWoL5aKBHLisSJA5Q2bnAsRIXjkUibaU4ip7Xz/Wq+6XdZyCy8ic5ICH+CgfWbg7Q8k6jmfd2Z6ZySgbK859Jeu/+weGDycPs0eMnT4+mz56fB9t5gUthlfWXFQRU0uCSJCm8dB5BVwovqusPg37xBX2Q1nymrcO1hisjGymAIrWZutJYaWo0lM31psem2c15Yz2nFnnoKvIgCGsurPeogKLSQsi0VD V6XpbZvCTo5m9rdDg8I/AN/9pK0XIZODjn7TepgVBts8Ei+M10lp/k4/C7oNiDGdvP2Wb6vayt6HS0KBSEsCpyR+sePEmhcJeVXUAH4hqucBWhAY1h3Y/N7PiryNRjnsYa4iP790UPOoStruJmdNmG29pA/k9bddS8X/fSuI5i6JuPmk5xsnyomdfSoyC1jQCEl9ErFy2MZfqQxRKK25HvgvPFSRHxp8XsdLGvY8JesJfsNSvYO3bKPrIztmSC/WC/k4PkMPmVJukkzW5W02R/c8z+mfT4Dwnis/E=</latexit><latexit sha1_base64="R6dQpUq7OCLfD4dQLrRJCkw8jQw=">AAACWXicbVBNb9NAFFwbWoL5aKBHLisSJA5Q2bnAsRIXjkUibaU4ip7Xz/Wq+6XdZyCy8ic5ICH+CgfWbg7Q8k6jmfd2Z6ZySgbK859Jeu/+weGDycPs0eMnT4+mz56fB9t5gUthlfWXFQRU0uCSJCm8dB5BVwovqusPg37xBX2Q1nymrcO1hisjGymAIrWZutJYaWo0lM31psem2c15Yz2nFnnoKvIgCGsurPeogKLSQsi0VD V6XpbZvCTo5m9rdDg8I/AN/9pK0XIZODjn7TepgVBts8Ei+M10lp/k4/C7oNiDGdvP2Wb6vayt6HS0KBSEsCpyR+sePEmhcJeVXUAH4hqucBWhAY1h3Y/N7PiryNRjnsYa4iP790UPOoStruJmdNmG29pA/k9bddS8X/fSuI5i6JuPmk5xsnyomdfSoyC1jQCEl9ErFy2MZfqQxRKK25HvgvPFSRHxp8XsdLGvY8JesJfsNSvYO3bKPrIztmSC/WC/k4PkMPmVJukkzW5W02R/c8z+mfT4Dwnis/E=</latexit><latexit sha1_base64="R6dQpUq7OCLfD4dQLrRJCkw8jQw=">AAACWXicbVBNb9NAFFwbWoL5aKBHLisSJA5Q2bnAsRIXjkUibaU4ip7Xz/Wq+6XdZyCy8ic5ICH+CgfWbg7Q8k6jmfd2Z6ZySgbK859Jeu/+weGDycPs0eMnT4+mz56fB9t5gUthlfWXFQRU0uCSJCm8dB5BVwovqusPg37xBX2Q1nymrcO1hisjGymAIrWZutJYaWo0lM31psem2c15Yz2nFnnoKvIgCGsurPeogKLSQsi0VD V6XpbZvCTo5m9rdDg8I/AN/9pK0XIZODjn7TepgVBts8Ei+M10lp/k4/C7oNiDGdvP2Wb6vayt6HS0KBSEsCpyR+sePEmhcJeVXUAH4hqucBWhAY1h3Y/N7PiryNRjnsYa4iP790UPOoStruJmdNmG29pA/k9bddS8X/fSuI5i6JuPmk5xsnyomdfSoyC1jQCEl9ErFy2MZfqQxRKK25HvgvPFSRHxp8XsdLGvY8JesJfsNSvYO3bKPrIztmSC/WC/k4PkMPmVJukkzW5W02R/c8z+mfT4Dwnis/E=</latexit>

See, Bala et al (HotQCD), PRD 105 (2022) 054513

HotQCD, arXiv:2308:16587



Model spectral function and the complex potential 

⇢tailr (!, T ) = Atail�(! � Etail)
<latexit sha1_base64="caEp6VjzB9m4RCFME4bD+NrPKc0="></latexit><latexit sha1_base64="TrzH9rhn25HnWZ7CY3nCaLDQL48="></latexit><latexit sha1_base64="TrzH9rhn25HnWZ7CY3nCaLDQL48="></latexit><latexit sha1_base64="gM1TYixOAfE/dD5tRC+D7pKPyfs="></latexit>

ReV (r, T )
<latexit sha1_base64="V+a9yf+VVEIRTuuqEeoppCq/+pU=">AAAB+HicbZDLSgMxFIbP1Futl9a6dBMsQgtSZrrRZcGNyyq9CJ2hZNJMG5pkhiQj1KFP4saFIm59FHe+jelloa0/BD7+cw7n5A8TzrRx3W8nt7W9s7uX3y8cHB4dF0sn5a6OU0Voh8Q8Vg8h1pQzSTuGGU4fEkWxCDnthZObeb33SJVmsWybaUIDgUeSRYxgY61BqZj5SqB7OkPdqrps1walilt3F0Kb4K2g0iz7NbBqDUpf/jAmqaDSEI617ntuYoIMK8MIp7OCn2qaYDLBI9q3KLGgOsgWh8/QhXWGKIqVfdKghft7IsNC66kIbafAZqzXa3Pzv1o/NdF1kDGZpIZKslwUpRyZGM1TQEOmKDF8agETxeytiIyxwsTYrAo2BG/9y5vQbdQ9y3c2jQYslYczOIcqeHAFTbiFFnSAQArP8ApvzpPz4rw7H8vWnLOaOYU/cj5/ACeQksc=</latexit><latexit sha1_base64="RRHtNTXfWa83l1yNISUENhVM8M4=">AAAB+HicbZDLSsNAFIZPvNZ6aaxLN4NFqCAl6UaXBTcuq/QGTSiT6aQdOpOEmYlQQ5/BB3DjQhG3PoKP4M4Hce/0stDWHwY+/nMO58wfJJwp7Thf1tr6xubWdm4nv7u3f1CwD4stFaeS0CaJeSw7AVaUs4g2NdOcdhJJsQg4bQejq2m9fUelYnHU0OOE+gIPIhYygrWxenYh86RAt3SCWmV53jjr2SWn4syEVsFdQKlW9MrfHw9evWd/ev2YpIJGmnCsVNd1Eu1nWGpGOJ3kvVTRBJMRHtCuwQgLqvxsdvgEnRqnj8JYmhdpNHN/T2RYKDUWgekUWA/Vcm1q/lfrpjq89DMWJammEZkvClOOdIymKaA+k5RoPjaAiWTmVkSGWGKiTVZ5E4K7/OVVaFUrruEbk0YV5srBMZxAGVy4gBpcQx2aQCCFR3iGF+veerJerbd565q1mDmCP7LefwCtIJVo</latexit><latexit sha1_base64="RRHtNTXfWa83l1yNISUENhVM8M4=">AAAB+HicbZDLSsNAFIZPvNZ6aaxLN4NFqCAl6UaXBTcuq/QGTSiT6aQdOpOEmYlQQ5/BB3DjQhG3PoKP4M4Hce/0stDWHwY+/nMO58wfJJwp7Thf1tr6xubWdm4nv7u3f1CwD4stFaeS0CaJeSw7AVaUs4g2NdOcdhJJsQg4bQejq2m9fUelYnHU0OOE+gIPIhYygrWxenYh86RAt3SCWmV53jjr2SWn4syEVsFdQKlW9MrfHw9evWd/ev2YpIJGmnCsVNd1Eu1nWGpGOJ3kvVTRBJMRHtCuwQgLqvxsdvgEnRqnj8JYmhdpNHN/T2RYKDUWgekUWA/Vcm1q/lfrpjq89DMWJammEZkvClOOdIymKaA+k5RoPjaAiWTmVkSGWGKiTVZ5E4K7/OVVaFUrruEbk0YV5srBMZxAGVy4gBpcQx2aQCCFR3iGF+veerJerbd565q1mDmCP7LefwCtIJVo</latexit><latexit sha1_base64="ELzz4E38MzXke+cQW2YPKkjblKc=">AAAB+HicbZDLSgMxFIYzXmu9dNSlm2ARKkiZ6UaXBTcuq/QG7VAy6Zk2NMkMSUaoQ5/EjQtF3Poo7nwb03YW2vpD4OM/53BO/jDhTBvP+3Y2Nre2d3YLe8X9g8Ojknt80tZxqii0aMxj1Q2JBs4ktAwzHLqJAiJCDp1wcjuvdx5BaRbLppkmEAgykixilBhrDdxS1lcCP8AMtyvqqnk5cMte1VsIr4OfQxnlagzcr/4wpqkAaSgnWvd8LzFBRpRhlMOs2E81JIROyAh6FiURoINscfgMX1hniKNY2ScNXri/JzIitJ6K0HYKYsZ6tTY3/6v1UhPdBBmTSWpA0uWiKOXYxHieAh4yBdTwqQVCFbO3YjomilBjsyraEPzVL69Du1b1Ld975Xotj6OAztA5qiAfXaM6ukMN1EIUpegZvaI358l5cd6dj2XrhpPPnKI/cj5/AASCkfA=</latexit>

ReV (r, T ) shows tiny temperature dependence and no hint of screening
<latexit sha1_base64="ZMWKaQPCDCkO3qYmF6UQ1JcvKSs=">AAACNXicdVBNa1NBFJ3XVq3xo7Eu3VyaChWkvMnCpruCGxcuWmnSQhLCvHn3JUPn4zFznxIe+VNu/B9d1YULRbrtX+i8NkIremDgcM69zD0nK7UKlKbfk5XVtQcPH60/bj15+uz5RvvF5iC4ykvsS6edP81EQK0s9kmRxtPSozCZxpPs7H3jn3xGH5SzxzQvcWzE1KpCSUFRmrQ/btcjb+ATLmCw498ev9mGMHNfApCycyA0JX pBlUfIsUSbo5UIwuZgHcyUJXAFBOkRrbLTSbuT7qZpyjmHhvC9d2kk+/u9Lu8Bb6yIDlvicNI+H+VOVgYtSS1CGPK0pHEtPCmpcdEaVQFLIc/EFIeRWmEwjOub1At4HZUcCufji4fcqHc3amFCmJssThpBs/C314j/8oYVFb1xrWxZUYx7+1FRaSAHTYWQK4+S9DwSIb2Kt4KcCS8kxaJbsYQ/SeH/ZNDd5ZEfdTsH3WUd6+wV22I7jLM9dsA+sEPWZ5J9ZRfsJ/uVfEt+JL+Ty9vRlWS585LdQ3J1DfDbqvk=</latexit><latexit sha1_base64="ZMWKaQPCDCkO3qYmF6UQ1JcvKSs=">AAACNXicdVBNa1NBFJ3XVq3xo7Eu3VyaChWkvMnCpruCGxcuWmnSQhLCvHn3JUPn4zFznxIe+VNu/B9d1YULRbrtX+i8NkIremDgcM69zD0nK7UKlKbfk5XVtQcPH60/bj15+uz5RvvF5iC4ykvsS6edP81EQK0s9kmRxtPSozCZxpPs7H3jn3xGH5SzxzQvcWzE1KpCSUFRmrQ/btcjb+ATLmCw498ev9mGMHNfApCycyA0JX pBlUfIsUSbo5UIwuZgHcyUJXAFBOkRrbLTSbuT7qZpyjmHhvC9d2kk+/u9Lu8Bb6yIDlvicNI+H+VOVgYtSS1CGPK0pHEtPCmpcdEaVQFLIc/EFIeRWmEwjOub1At4HZUcCufji4fcqHc3amFCmJssThpBs/C314j/8oYVFb1xrWxZUYx7+1FRaSAHTYWQK4+S9DwSIb2Kt4KcCS8kxaJbsYQ/SeH/ZNDd5ZEfdTsH3WUd6+wV22I7jLM9dsA+sEPWZ5J9ZRfsJ/uVfEt+JL+Ty9vRlWS585LdQ3J1DfDbqvk=</latexit><latexit sha1_base64="ZMWKaQPCDCkO3qYmF6UQ1JcvKSs=">AAACNXicdVBNa1NBFJ3XVq3xo7Eu3VyaChWkvMnCpruCGxcuWmnSQhLCvHn3JUPn4zFznxIe+VNu/B9d1YULRbrtX+i8NkIremDgcM69zD0nK7UKlKbfk5XVtQcPH60/bj15+uz5RvvF5iC4ykvsS6edP81EQK0s9kmRxtPSozCZxpPs7H3jn3xGH5SzxzQvcWzE1KpCSUFRmrQ/btcjb+ATLmCw498ev9mGMHNfApCycyA0JX pBlUfIsUSbo5UIwuZgHcyUJXAFBOkRrbLTSbuT7qZpyjmHhvC9d2kk+/u9Lu8Bb6yIDlvicNI+H+VOVgYtSS1CGPK0pHEtPCmpcdEaVQFLIc/EFIeRWmEwjOub1At4HZUcCufji4fcqHc3amFCmJssThpBs/C314j/8oYVFb1xrWxZUYx7+1FRaSAHTYWQK4+S9DwSIb2Kt4KcCS8kxaJbsYQ/SeH/ZNDd5ZEfdTsH3WUd6+wV22I7jLM9dsA+sEPWZ5J9ZRfsJ/uVfEt+JL+Ty9vRlWS585LdQ3J1DfDbqvk=</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9Liw UXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="L1KuyJ8qslWHniCWCKk+thOKhp8=">AAACKnicbZC9ThtBFIXvkj/HkMTQprkKIBEpQrs0pIxEQ0FBImyQbMuanb1rj5if1czdRNbKL0XDe1BBkSII8RyMjYsEcqWRPp0zo7nn5JVWgdP0Jll58fLV6zett+3VtXfvP3TW13rB1V5SVzrt/FkuAmllqcuKNZ1VnoTJNZ3m5wdz//Qn+aCcPeFpRUMjxlaVSgqO0qhztNUMvMEfNMPejv9y8nkLw8T9CsjKTpHJVOQF15 6woIpsQVYSClugdThRltGVGKQnssqOR53NdDddDD6HbAmbsJzjUedqUDhZG7IstQihn6UVDxvhWUlNs/agDlQJeS7G1I9ohaEwbBapZ7gdlQJL5+OJiyzUv180woQwNXm8aQRPwlNvLv7P69dcfh02ylY1x7iPH5W1RnY4rxAL5UmynkYQ0qu4K8qJ8EJyLLodS8ieRn4Ovb3dLPL3FFrwET7BDmSwD9/gEI6hCxIu4Br+wG1ymfxO7h7rWkmWvW3AP5PcPwBaI6k1</latexit><latexit sha1_base64="X/uVwCuEPjVP5HVAGzQmUMXj0mE=">AAACKnicdZBPT1QxFMX7ABVH1JEtmxvBBBNDWhYw7EzYsGCBhhlIZiaTvr77Zhr656W9TzN5mS/Fxu/hChYuJMbPYR9gogZv0uSXc9r0npNXRkfi/DpbWl559PjJ6tPOs7XnL152X60Noq+Dwr7yxofzXEY02mGfNBk8rwJKmxs8yy8OW//sE4aovTuleYVjK6dOl1pJStKke7zVjIKFj7iAwXZ4d/p2C+LMf45A2s2B0FYYJN UBocAKXYFOIUhXgPMw047AlxBVQHTaTSfdTb7DORdCQAtif48nODjo7YoeiNZKs8nu52TS/ToqvKotOlJGxjgUvKJxIwNpZXDRGdURK6ku5BSHCZ20GMfNbeoFvElKAaUP6aRFbtU/XzTSxji3ebppJc3iv14rPuQNayp740a7qqYU9+6jsjZAHtoKodABFZl5AqmCTruCmskgFaWiO6mE30nh/zDY3RGJP3C2yjbYa7bNBNtn79kRO2F9ptglu2Lf2U32JfuW/biraym7722d/TXZz1+kx6lr</latexit><latexit sha1_base64="JDCNzW23QIB/eQPpOT/8qH28iA4=">AAACNXicdVBNa1NBFJ1Xv2r8aNSlm4upUEHKTBY23RXcuHDRSpMWkhDmzbsvGTofj5n7lPDIn3Lj/+iqLlwo0q1/wXltBBU9MHA4517mnpNXRkfi/HO2cePmrdt3Nu927t1/8HCr++jxKPo6KBwqb3w4zWVEox0OSZPB0yqgtLnBk/zsdeufvMcQtXfHtKxwauXc6VIrSUmadd9uN5Ng4R2uYLQTXh6/2Ia48B8ikHZLILQVBk l1QCiwQlegUwjSFeA8LLQj8CVEFRCddvNZt8d3OedCCGiJ2HvFE9nfH/TFAERrJfTYGoez7vmk8Kq26EgZGeNY8IqmjQyklcFVZ1JHrKQ6k3McJ+qkxThtrlKv4HlSCih9SC8dcqX+vtFIG+PS5mnSSlrEv71W/Jc3rqkcTBvtqppS3OuPytoAeWgrhEIHVGSWiUgVdLoV1EIGqSgV3Ukl/EoK/yej/q5I/Ij3DvrrOjbZU/aM7TDB9tgBe8MO2ZAp9pFdsK/sW/Yp+5J9zy6vRzey9c4T9geyHz8B8Duq9w==</latexit><latexit sha1_base64="ZMWKaQPCDCkO3qYmF6UQ1JcvKSs=">AAACNXicdVBNa1NBFJ3XVq3xo7Eu3VyaChWkvMnCpruCGxcuWmnSQhLCvHn3JUPn4zFznxIe+VNu/B9d1YULRbrtX+i8NkIremDgcM69zD0nK7UKlKbfk5XVtQcPH60/bj15+uz5RvvF5iC4ykvsS6edP81EQK0s9kmRxtPSozCZxpPs7H3jn3xGH5SzxzQvcWzE1KpCSUFRmrQ/btcjb+ATLmCw498ev9mGMHNfApCycyA0JX pBlUfIsUSbo5UIwuZgHcyUJXAFBOkRrbLTSbuT7qZpyjmHhvC9d2kk+/u9Lu8Bb6yIDlvicNI+H+VOVgYtSS1CGPK0pHEtPCmpcdEaVQFLIc/EFIeRWmEwjOub1At4HZUcCufji4fcqHc3amFCmJssThpBs/C314j/8oYVFb1xrWxZUYx7+1FRaSAHTYWQK4+S9DwSIb2Kt4KcCS8kxaJbsYQ/SeH/ZNDd5ZEfdTsH3WUd6+wV22I7jLM9dsA+sEPWZ5J9ZRfsJ/uVfEt+JL+Ty9vRlWS585LdQ3J1DfDbqvk=</latexit><latexit sha1_base64="ZMWKaQPCDCkO3qYmF6UQ1JcvKSs=">AAACNXicdVBNa1NBFJ3XVq3xo7Eu3VyaChWkvMnCpruCGxcuWmnSQhLCvHn3JUPn4zFznxIe+VNu/B9d1YULRbrtX+i8NkIremDgcM69zD0nK7UKlKbfk5XVtQcPH60/bj15+uz5RvvF5iC4ykvsS6edP81EQK0s9kmRxtPSozCZxpPs7H3jn3xGH5SzxzQvcWzE1KpCSUFRmrQ/btcjb+ATLmCw498ev9mGMHNfApCycyA0JX pBlUfIsUSbo5UIwuZgHcyUJXAFBOkRrbLTSbuT7qZpyjmHhvC9d2kk+/u9Lu8Bb6yIDlvicNI+H+VOVgYtSS1CGPK0pHEtPCmpcdEaVQFLIc/EFIeRWmEwjOub1At4HZUcCufji4fcqHc3amFCmJssThpBs/C314j/8oYVFb1xrWxZUYx7+1FRaSAHTYWQK4+S9DwSIb2Kt4KcCS8kxaJbsYQ/SeH/ZNDd5ZEfdTsH3WUd6+wV22I7jLM9dsA+sEPWZ5J9ZRfsJ/uVfEt+JL+Ty9vRlWS585LdQ3J1DfDbqvk=</latexit><latexit sha1_base64="ZMWKaQPCDCkO3qYmF6UQ1JcvKSs=">AAACNXicdVBNa1NBFJ3XVq3xo7Eu3VyaChWkvMnCpruCGxcuWmnSQhLCvHn3JUPn4zFznxIe+VNu/B9d1YULRbrtX+i8NkIremDgcM69zD0nK7UKlKbfk5XVtQcPH60/bj15+uz5RvvF5iC4ykvsS6edP81EQK0s9kmRxtPSozCZxpPs7H3jn3xGH5SzxzQvcWzE1KpCSUFRmrQ/btcjb+ATLmCw498ev9mGMHNfApCycyA0JX pBlUfIsUSbo5UIwuZgHcyUJXAFBOkRrbLTSbuT7qZpyjmHhvC9d2kk+/u9Lu8Bb6yIDlvicNI+H+VOVgYtSS1CGPK0pHEtPCmpcdEaVQFLIc/EFIeRWmEwjOub1At4HZUcCufji4fcqHc3amFCmJssThpBs/C314j/8oYVFb1xrWxZUYx7+1FRaSAHTYWQK4+S9DwSIb2Kt4KcCS8kxaJbsYQ/SeH/ZNDd5ZEfdTsH3WUd6+wV22I7jLM9dsA+sEPWZ5J9ZRfsJ/uVfEt+JL+Ty9vRlWS585LdQ3J1DfDbqvk=</latexit><latexit sha1_base64="ZMWKaQPCDCkO3qYmF6UQ1JcvKSs=">AAACNXicdVBNa1NBFJ3XVq3xo7Eu3VyaChWkvMnCpruCGxcuWmnSQhLCvHn3JUPn4zFznxIe+VNu/B9d1YULRbrtX+i8NkIremDgcM69zD0nK7UKlKbfk5XVtQcPH60/bj15+uz5RvvF5iC4ykvsS6edP81EQK0s9kmRxtPSozCZxpPs7H3jn3xGH5SzxzQvcWzE1KpCSUFRmrQ/btcjb+ATLmCw498ev9mGMHNfApCycyA0JX pBlUfIsUSbo5UIwuZgHcyUJXAFBOkRrbLTSbuT7qZpyjmHhvC9d2kk+/u9Lu8Bb6yIDlvicNI+H+VOVgYtSS1CGPK0pHEtPCmpcdEaVQFLIc/EFIeRWmEwjOub1At4HZUcCufji4fcqHc3amFCmJssThpBs/C314j/8oYVFb1xrWxZUYx7+1FRaSAHTYWQK4+S9DwSIb2Kt4KcCS8kxaJbsYQ/SeH/ZNDd5ZEfdTsH3WUd6+wV22I7jLM9dsA+sEPWZ5J9ZRfsJ/uVfEt+JL+Ty9vRlWS585LdQ3J1DfDbqvk=</latexit><latexit sha1_base64="ZMWKaQPCDCkO3qYmF6UQ1JcvKSs=">AAACNXicdVBNa1NBFJ3XVq3xo7Eu3VyaChWkvMnCpruCGxcuWmnSQhLCvHn3JUPn4zFznxIe+VNu/B9d1YULRbrtX+i8NkIremDgcM69zD0nK7UKlKbfk5XVtQcPH60/bj15+uz5RvvF5iC4ykvsS6edP81EQK0s9kmRxtPSozCZxpPs7H3jn3xGH5SzxzQvcWzE1KpCSUFRmrQ/btcjb+ATLmCw498ev9mGMHNfApCycyA0JX pBlUfIsUSbo5UIwuZgHcyUJXAFBOkRrbLTSbuT7qZpyjmHhvC9d2kk+/u9Lu8Bb6yIDlvicNI+H+VOVgYtSS1CGPK0pHEtPCmpcdEaVQFLIc/EFIeRWmEwjOub1At4HZUcCufji4fcqHc3amFCmJssThpBs/C314j/8oYVFb1xrWxZUYx7+1FRaSAHTYWQK4+S9DwSIb2Kt4KcCS8kxaJbsYQ/SeH/ZNDd5ZEfdTsH3WUd6+wV22I7jLM9dsA+sEPWZ5J9ZRfsJ/uVfEt+JL+Ty9vRlWS585LdQ3J1DfDbqvk=</latexit><latexit sha1_base64="ZMWKaQPCDCkO3qYmF6UQ1JcvKSs=">AAACNXicdVBNa1NBFJ3XVq3xo7Eu3VyaChWkvMnCpruCGxcuWmnSQhLCvHn3JUPn4zFznxIe+VNu/B9d1YULRbrtX+i8NkIremDgcM69zD0nK7UKlKbfk5XVtQcPH60/bj15+uz5RvvF5iC4ykvsS6edP81EQK0s9kmRxtPSozCZxpPs7H3jn3xGH5SzxzQvcWzE1KpCSUFRmrQ/btcjb+ATLmCw498ev9mGMHNfApCycyA0JX pBlUfIsUSbo5UIwuZgHcyUJXAFBOkRrbLTSbuT7qZpyjmHhvC9d2kk+/u9Lu8Bb6yIDlvicNI+H+VOVgYtSS1CGPK0pHEtPCmpcdEaVQFLIc/EFIeRWmEwjOub1At4HZUcCufji4fcqHc3amFCmJssThpBs/C314j/8oYVFb1xrWxZUYx7+1FRaSAHTYWQK4+S9DwSIb2Kt4KcCS8kxaJbsYQ/SeH/ZNDd5ZEfdTsH3WUd6+wV22I7jLM9dsA+sEPWZ5J9ZRfsJ/uVfEt+JL+Ty9vRlWS585LdQ3J1DfDbqvk=</latexit>

ImV (r, T ) increases with rT and is proportional to T
<latexit sha1_base64="4CrlenOAUdAQLQT9y35UTcDLvOI=">AAACKHicdVDLSgMxFM34tr6qLt1c7AgKIpMubF0puNGdQluFtpRMmtpgHkOSUcrQz3Hjr7gRUcStX2KmVlDRA4HDOfeRe+JEcOui6C2YmJyanpmdmy8sLC4trxRX1xpWp4ayOtVCm8uYWCa4YnXHnWCXiWFExoJdxNfHuX9xw4zlWtXcIGFtSa4U73FKnJc6xcMwaxkJp3LY2Da7tZ0QuKJ+gGUWbrnrQ2hqIRDVBW4hMTrRJm 8kApyGsBZ2iqVoL4oijDHkBFf2I08ODqplXAWcWx4lNMZZp/jU6mqaSqYcFcTaJo4S186IH0sFGxZaqWUJodfkijU9VUQy285Ghw5hyytd6Gnjn3IwUr93ZERaO5Cxr5TE9e1vLxf/8pqp61XbGVdJ6piin4t66ejIPDXocsOoEwNPCDXc/xVonxhCnc+24EP4uhT+J43yHvb8vFw6Ko/jmEMbaBNtI4wq6AidoDNURxTdoQf0jF6C++AxeA3ePksngnHPOvqB4P0DkqGkbQ==</latexit><latexit sha1_base64="4CrlenOAUdAQLQT9y35UTcDLvOI=">AAACKHicdVDLSgMxFM34tr6qLt1c7AgKIpMubF0puNGdQluFtpRMmtpgHkOSUcrQz3Hjr7gRUcStX2KmVlDRA4HDOfeRe+JEcOui6C2YmJyanpmdmy8sLC4trxRX1xpWp4ayOtVCm8uYWCa4YnXHnWCXiWFExoJdxNfHuX9xw4zlWtXcIGFtSa4U73FKnJc6xcMwaxkJp3LY2Da7tZ0QuKJ+gGUWbrnrQ2hqIRDVBW4hMTrRJm 8kApyGsBZ2iqVoL4oijDHkBFf2I08ODqplXAWcWx4lNMZZp/jU6mqaSqYcFcTaJo4S186IH0sFGxZaqWUJodfkijU9VUQy285Ghw5hyytd6Gnjn3IwUr93ZERaO5Cxr5TE9e1vLxf/8pqp61XbGVdJ6piin4t66ejIPDXocsOoEwNPCDXc/xVonxhCnc+24EP4uhT+J43yHvb8vFw6Ko/jmEMbaBNtI4wq6AidoDNURxTdoQf0jF6C++AxeA3ePksngnHPOvqB4P0DkqGkbQ==</latexit><latexit sha1_base64="4CrlenOAUdAQLQT9y35UTcDLvOI=">AAACKHicdVDLSgMxFM34tr6qLt1c7AgKIpMubF0puNGdQluFtpRMmtpgHkOSUcrQz3Hjr7gRUcStX2KmVlDRA4HDOfeRe+JEcOui6C2YmJyanpmdmy8sLC4trxRX1xpWp4ayOtVCm8uYWCa4YnXHnWCXiWFExoJdxNfHuX9xw4zlWtXcIGFtSa4U73FKnJc6xcMwaxkJp3LY2Da7tZ0QuKJ+gGUWbrnrQ2hqIRDVBW4hMTrRJm 8kApyGsBZ2iqVoL4oijDHkBFf2I08ODqplXAWcWx4lNMZZp/jU6mqaSqYcFcTaJo4S186IH0sFGxZaqWUJodfkijU9VUQy285Ghw5hyytd6Gnjn3IwUr93ZERaO5Cxr5TE9e1vLxf/8pqp61XbGVdJ6piin4t66ejIPDXocsOoEwNPCDXc/xVonxhCnc+24EP4uhT+J43yHvb8vFw6Ko/jmEMbaBNtI4wq6AidoDNURxTdoQf0jF6C++AxeA3ePksngnHPOvqB4P0DkqGkbQ==</latexit><latexit sha1_base64="4CrlenOAUdAQLQT9y35UTcDLvOI=">AAACKHicdVDLSgMxFM34tr6qLt1c7AgKIpMubF0puNGdQluFtpRMmtpgHkOSUcrQz3Hjr7gRUcStX2KmVlDRA4HDOfeRe+JEcOui6C2YmJyanpmdmy8sLC4trxRX1xpWp4ayOtVCm8uYWCa4YnXHnWCXiWFExoJdxNfHuX9xw4zlWtXcIGFtSa4U73FKnJc6xcMwaxkJp3LY2Da7tZ0QuKJ+gGUWbrnrQ2hqIRDVBW4hMTrRJm 8kApyGsBZ2iqVoL4oijDHkBFf2I08ODqplXAWcWx4lNMZZp/jU6mqaSqYcFcTaJo4S186IH0sFGxZaqWUJodfkijU9VUQy285Ghw5hyytd6Gnjn3IwUr93ZERaO5Cxr5TE9e1vLxf/8pqp61XbGVdJ6piin4t66ejIPDXocsOoEwNPCDXc/xVonxhCnc+24EP4uhT+J43yHvb8vFw6Ko/jmEMbaBNtI4wq6AidoDNURxTdoQf0jF6C++AxeA3ePksngnHPOvqB4P0DkqGkbQ==</latexit>

ImV (r, T )/T
<latexit sha1_base64="13DKiep+3ObLx/2if9YiSdDNqPg=">AAAB+nicbZDLSgMxFIbP1Futt6ku3QSLUEHqjAi6LLjRXYXeoB1KJk3b0CQzJBmljH0UNy4UceuTuPNtTNtZaPWHwMd/zuGc/GHMmTae9+XkVlbX1jfym4Wt7Z3dPbe439RRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHF/P6q17qjSLZN1MYhoIPJRswAg21uq5xbSrBLoVU9Qsq9P6yVm955a8ijcX+gt+BiXIVOu5n91+RBJBpSEca93xvdgEKVaGEU6nhW6iaYzJGA9px6LEguognZ8+RcfW6aNBpOyTBs3dnxMpFlpPRGg7BTYjvVybmf/VOokZXAUpk3FiqCSLRYOEIxOhWQ6ozxQlhk8sYKKYvRWREVaYGJtWwYbgL3/5LzTPK77lu4tS1cviyMMhHEEZfLiEKtxADRpA4AGe4AVenUfn2Xlz3hetOSebOYBfcj6+AR4hkog=</latexit><latexit sha1_base64="13DKiep+3ObLx/2if9YiSdDNqPg=">AAAB+nicbZDLSgMxFIbP1Futt6ku3QSLUEHqjAi6LLjRXYXeoB1KJk3b0CQzJBmljH0UNy4UceuTuPNtTNtZaPWHwMd/zuGc/GHMmTae9+XkVlbX1jfym4Wt7Z3dPbe439RRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHF/P6q17qjSLZN1MYhoIPJRswAg21uq5xbSrBLoVU9Qsq9P6yVm955a8ijcX+gt+BiXIVOu5n91+RBJBpSEca93xvdgEKVaGEU6nhW6iaYzJGA9px6LEguognZ8+RcfW6aNBpOyTBs3dnxMpFlpPRGg7BTYjvVybmf/VOokZXAUpk3FiqCSLRYOEIxOhWQ6ozxQlhk8sYKKYvRWREVaYGJtWwYbgL3/5LzTPK77lu4tS1cviyMMhHEEZfLiEKtxADRpA4AGe4AVenUfn2Xlz3hetOSebOYBfcj6+AR4hkog=</latexit><latexit sha1_base64="13DKiep+3ObLx/2if9YiSdDNqPg=">AAAB+nicbZDLSgMxFIbP1Futt6ku3QSLUEHqjAi6LLjRXYXeoB1KJk3b0CQzJBmljH0UNy4UceuTuPNtTNtZaPWHwMd/zuGc/GHMmTae9+XkVlbX1jfym4Wt7Z3dPbe439RRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHF/P6q17qjSLZN1MYhoIPJRswAg21uq5xbSrBLoVU9Qsq9P6yVm955a8ijcX+gt+BiXIVOu5n91+RBJBpSEca93xvdgEKVaGEU6nhW6iaYzJGA9px6LEguognZ8+RcfW6aNBpOyTBs3dnxMpFlpPRGg7BTYjvVybmf/VOokZXAUpk3FiqCSLRYOEIxOhWQ6ozxQlhk8sYKKYvRWREVaYGJtWwYbgL3/5LzTPK77lu4tS1cviyMMhHEEZfLiEKtxADRpA4AGe4AVenUfn2Xlz3hetOSebOYBfcj6+AR4hkog=</latexit><latexit sha1_base64="13DKiep+3ObLx/2if9YiSdDNqPg=">AAAB+nicbZDLSgMxFIbP1Futt6ku3QSLUEHqjAi6LLjRXYXeoB1KJk3b0CQzJBmljH0UNy4UceuTuPNtTNtZaPWHwMd/zuGc/GHMmTae9+XkVlbX1jfym4Wt7Z3dPbe439RRoghtkIhHqh1iTTmTtGGY4bQdK4pFyGkrHF/P6q17qjSLZN1MYhoIPJRswAg21uq5xbSrBLoVU9Qsq9P6yVm955a8ijcX+gt+BiXIVOu5n91+RBJBpSEca93xvdgEKVaGEU6nhW6iaYzJGA9px6LEguognZ8+RcfW6aNBpOyTBs3dnxMpFlpPRGg7BTYjvVybmf/VOokZXAUpk3FiqCSLRYOEIxOhWQ6ozxQlhk8sYKKYvRWREVaYGJtWwYbgL3/5LzTPK77lu4tS1cviyMMhHEEZfLiEKtxADRpA4AGe4AVenUfn2Xlz3hetOSebOYBfcj6+AR4hkog=</latexit>

�(!, r, T ) =

(
�0(r, T ) �2�0 < ! < 2�0

0 n otherwise
<latexit sha1_base64="DYpN0gK7iL4gCN3ytqIADAqATWM="></latexit><latexit sha1_base64="DYpN0gK7iL4gCN3ytqIADAqATWM="></latexit><latexit sha1_base64="DYpN0gK7iL4gCN3ytqIADAqATWM="></latexit><latexit sha1_base64="DYpN0gK7iL4gCN3ytqIADAqATWM="></latexit>

HotQCD, arXiv:2308:16587

⇢peakr (!, T ) =
A

⇡

�(!, r, T )

(! � ReV (r, T ))2 + �2(!, r, T )
<latexit sha1_base64="binuFe+ETk5gsXz4LSH1KoWFanE="></latexit><latexit sha1_base64="binuFe+ETk5gsXz4LSH1KoWFanE="></latexit><latexit sha1_base64="binuFe+ETk5gsXz4LSH1KoWFanE="></latexit><latexit sha1_base64="binuFe+ETk5gsXz4LSH1KoWFanE="></latexit>


