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<latexit sha1_base64="iagyNyosThOXnRaSRRkyBq03heA="></latexit><latexit sha1_base64="iagyNyosThOXnRaSRRkyBq03heA="></latexit><latexit sha1_base64="iagyNyosThOXnRaSRRkyBq03heA="></latexit><latexit sha1_base64="iagyNyosThOXnRaSRRkyBq03heA="></latexit>

V vac(r) = a q ra
<latexit sha1_base64="b+g9LPM7Qaei2NKF8Xupi8UMFMM="></latexit><latexit sha1_base64="b+g9LPM7Qaei2NKF8Xupi8UMFMM="></latexit><latexit sha1_base64="b+g9LPM7Qaei2NKF8Xupi8UMFMM="></latexit><latexit sha1_base64="b+g9LPM7Qaei2NKF8Xupi8UMFMM="></latexit>

Our improved model employs the generalised  
Gauss law and the HTL in-medium permittivity.

Linear response ansatz
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=)
<latexit sha1_base64="/5DFjMBVdE5N+DAIwteAgPS+rBw="></latexit><latexit sha1_base64="/5DFjMBVdE5N+DAIwteAgPS+rBw="></latexit><latexit sha1_base64="/5DFjMBVdE5N+DAIwteAgPS+rBw="></latexit><latexit sha1_base64="/5DFjMBVdE5N+DAIwteAgPS+rBw="></latexit>

Generalised Gauss law

V (r) =
�
V vac ⇤ "�1

�
(r)

<latexit sha1_base64="g30kMjQZJa+B+gVB+Fwb3m2rByM="></latexit><latexit sha1_base64="g30kMjQZJa+B+gVB+Fwb3m2rByM="></latexit><latexit sha1_base64="g30kMjQZJa+B+gVB+Fwb3m2rByM="></latexit><latexit sha1_base64="g30kMjQZJa+B+gVB+Fwb3m2rByM="></latexit>

V (p) =
V vac(p)

"(p,mD)
<latexit sha1_base64="U6/QIulVEB8MwcS8fRmo6xXjaso="></latexit><latexit sha1_base64="U6/QIulVEB8MwcS8fRmo6xXjaso="></latexit><latexit sha1_base64="U6/QIulVEB8MwcS8fRmo6xXjaso="></latexit><latexit sha1_base64="U6/QIulVEB8MwcS8fRmo6xXjaso="></latexit>

Ga [V (r)] = Ga

⇥�
V vac ⇤ "�1

�
(r)

⇤
<latexit sha1_base64="lKEN3mUn68wbQdGdp55JrYY8WJA="></latexit><latexit sha1_base64="lKEN3mUn68wbQdGdp55JrYY8WJA="></latexit><latexit sha1_base64="lKEN3mUn68wbQdGdp55JrYY8WJA="></latexit><latexit sha1_base64="lKEN3mUn68wbQdGdp55JrYY8WJA="></latexit>

Ga [V
vac(r)] = 4⇡q�(r)

<latexit sha1_base64="iagyNyosThOXnRaSRRkyBq03heA="></latexit><latexit sha1_base64="iagyNyosThOXnRaSRRkyBq03heA="></latexit><latexit sha1_base64="iagyNyosThOXnRaSRRkyBq03heA="></latexit><latexit sha1_base64="iagyNyosThOXnRaSRRkyBq03heA="></latexit>

V vac(r) = a q ra
<latexit sha1_base64="b+g9LPM7Qaei2NKF8Xupi8UMFMM="></latexit><latexit sha1_base64="b+g9LPM7Qaei2NKF8Xupi8UMFMM="></latexit><latexit sha1_base64="b+g9LPM7Qaei2NKF8Xupi8UMFMM="></latexit><latexit sha1_base64="b+g9LPM7Qaei2NKF8Xupi8UMFMM="></latexit>

Our improved model employs the generalised  
Gauss law and the HTL in-medium permittivity.

Linear response ansatz



David Lafferty, ITP Heidelberg Zimányi Winter Workshop `18 19

Generalised Gauss law

V (r) =
�
V vac ⇤ "�1

�
(r)

<latexit sha1_base64="g30kMjQZJa+B+gVB+Fwb3m2rByM="></latexit><latexit sha1_base64="g30kMjQZJa+B+gVB+Fwb3m2rByM="></latexit><latexit sha1_base64="g30kMjQZJa+B+gVB+Fwb3m2rByM="></latexit><latexit sha1_base64="g30kMjQZJa+B+gVB+Fwb3m2rByM="></latexit>

V (p) =
V vac(p)

"(p,mD)
<latexit sha1_base64="U6/QIulVEB8MwcS8fRmo6xXjaso="></latexit><latexit sha1_base64="U6/QIulVEB8MwcS8fRmo6xXjaso="></latexit><latexit sha1_base64="U6/QIulVEB8MwcS8fRmo6xXjaso="></latexit><latexit sha1_base64="U6/QIulVEB8MwcS8fRmo6xXjaso="></latexit>

=)
<latexit sha1_base64="/5DFjMBVdE5N+DAIwteAgPS+rBw="></latexit><latexit sha1_base64="/5DFjMBVdE5N+DAIwteAgPS+rBw="></latexit><latexit sha1_base64="/5DFjMBVdE5N+DAIwteAgPS+rBw="></latexit><latexit sha1_base64="/5DFjMBVdE5N+DAIwteAgPS+rBw="></latexit>

Ga [V (r)] = Ga

⇥�
V vac ⇤ "�1

�
(r)

⇤
<latexit sha1_base64="lKEN3mUn68wbQdGdp55JrYY8WJA="></latexit><latexit sha1_base64="lKEN3mUn68wbQdGdp55JrYY8WJA="></latexit><latexit sha1_base64="lKEN3mUn68wbQdGdp55JrYY8WJA="></latexit><latexit sha1_base64="lKEN3mUn68wbQdGdp55JrYY8WJA="></latexit>

Ga [V (r)] = 4⇡q
�
� ⇤ "�1

�
(r)

<latexit sha1_base64="zY4n6i7uku/Kbwkg6izeaM98a7A="></latexit><latexit sha1_base64="zY4n6i7uku/Kbwkg6izeaM98a7A="></latexit><latexit sha1_base64="zY4n6i7uku/Kbwkg6izeaM98a7A="></latexit><latexit sha1_base64="zY4n6i7uku/Kbwkg6izeaM98a7A="></latexit>

Ga [V
vac(r)] = 4⇡q�(r)

<latexit sha1_base64="iagyNyosThOXnRaSRRkyBq03heA="></latexit><latexit sha1_base64="iagyNyosThOXnRaSRRkyBq03heA="></latexit><latexit sha1_base64="iagyNyosThOXnRaSRRkyBq03heA="></latexit><latexit sha1_base64="iagyNyosThOXnRaSRRkyBq03heA="></latexit>

V vac(r) = a q ra
<latexit sha1_base64="b+g9LPM7Qaei2NKF8Xupi8UMFMM="></latexit><latexit sha1_base64="b+g9LPM7Qaei2NKF8Xupi8UMFMM="></latexit><latexit sha1_base64="b+g9LPM7Qaei2NKF8Xupi8UMFMM="></latexit><latexit sha1_base64="b+g9LPM7Qaei2NKF8Xupi8UMFMM="></latexit>

Our improved model employs the generalised  
Gauss law and the HTL in-medium permittivity.

Linear response ansatz
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Generalised Gauss law

V (r) =
�
V vac ⇤ "�1

�
(r)

<latexit sha1_base64="g30kMjQZJa+B+gVB+Fwb3m2rByM="></latexit><latexit sha1_base64="g30kMjQZJa+B+gVB+Fwb3m2rByM="></latexit><latexit sha1_base64="g30kMjQZJa+B+gVB+Fwb3m2rByM="></latexit><latexit sha1_base64="g30kMjQZJa+B+gVB+Fwb3m2rByM="></latexit>

V (p) =
V vac(p)

"(p,mD)
<latexit sha1_base64="U6/QIulVEB8MwcS8fRmo6xXjaso="></latexit><latexit sha1_base64="U6/QIulVEB8MwcS8fRmo6xXjaso="></latexit><latexit sha1_base64="U6/QIulVEB8MwcS8fRmo6xXjaso="></latexit><latexit sha1_base64="U6/QIulVEB8MwcS8fRmo6xXjaso="></latexit>

=)
<latexit sha1_base64="/5DFjMBVdE5N+DAIwteAgPS+rBw="></latexit><latexit sha1_base64="/5DFjMBVdE5N+DAIwteAgPS+rBw="></latexit><latexit sha1_base64="/5DFjMBVdE5N+DAIwteAgPS+rBw="></latexit><latexit sha1_base64="/5DFjMBVdE5N+DAIwteAgPS+rBw="></latexit>

Ga [V (r)] = Ga

⇥�
V vac ⇤ "�1

�
(r)

⇤
<latexit sha1_base64="lKEN3mUn68wbQdGdp55JrYY8WJA="></latexit><latexit sha1_base64="lKEN3mUn68wbQdGdp55JrYY8WJA="></latexit><latexit sha1_base64="lKEN3mUn68wbQdGdp55JrYY8WJA="></latexit><latexit sha1_base64="lKEN3mUn68wbQdGdp55JrYY8WJA="></latexit>

Ga [V (r)] = 4⇡q
�
� ⇤ "�1

�
(r)

<latexit sha1_base64="zY4n6i7uku/Kbwkg6izeaM98a7A="></latexit><latexit sha1_base64="zY4n6i7uku/Kbwkg6izeaM98a7A="></latexit><latexit sha1_base64="zY4n6i7uku/Kbwkg6izeaM98a7A="></latexit><latexit sha1_base64="zY4n6i7uku/Kbwkg6izeaM98a7A="></latexit>

Ga [V (r)] = 4⇡q "�1(r,mD)
<latexit sha1_base64="/qG+QODjr2JPc7FJPC5FQMJnopE="></latexit><latexit sha1_base64="/qG+QODjr2JPc7FJPC5FQMJnopE="></latexit><latexit sha1_base64="/qG+QODjr2JPc7FJPC5FQMJnopE="></latexit><latexit sha1_base64="/qG+QODjr2JPc7FJPC5FQMJnopE="></latexit>

Ga [V
vac(r)] = 4⇡q�(r)

<latexit sha1_base64="iagyNyosThOXnRaSRRkyBq03heA="></latexit><latexit sha1_base64="iagyNyosThOXnRaSRRkyBq03heA="></latexit><latexit sha1_base64="iagyNyosThOXnRaSRRkyBq03heA="></latexit><latexit sha1_base64="iagyNyosThOXnRaSRRkyBq03heA="></latexit>

V vac(r) = a q ra
<latexit sha1_base64="b+g9LPM7Qaei2NKF8Xupi8UMFMM="></latexit><latexit sha1_base64="b+g9LPM7Qaei2NKF8Xupi8UMFMM="></latexit><latexit sha1_base64="b+g9LPM7Qaei2NKF8Xupi8UMFMM="></latexit><latexit sha1_base64="b+g9LPM7Qaei2NKF8Xupi8UMFMM="></latexit>

Our improved model employs the generalised  
Gauss law and the HTL in-medium permittivity.

Linear response ansatz
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Coulomb: a = �1
<latexit sha1_base64="1n3Ipxe/OwbkGAksqPsrF5XF52c=">AAACFXicbZDLSgMxFIYz3q23qks30SLUhWVGBN0IohuXFawWOoNk0jNtaJIZkjNKGfoMLtWHcSduXfssbkwvC28/BD7+cw7n5I8zKSz6/oc3NT0zOze/sFhaWl5ZXSuvb1zbNDccGjyVqWnGzIIUGhooUEIzM8BULOEm7p0P6zd3YKxI9RX2M4gU62iRCM7QWQ12sh+UbssVv+aPRP9CMIEKmah+W/4M2ynPFWjkklnbCvwMo4IZFFzCoBTmFjLGe6wDLYeaKbBRMTp2QHed06ZJatzTSEfu94mCKWv7KnadimHX/q4Nzf9qrRyT46gQOssRNB8vSnJJMaXDn9O2MMBR9h0wboS7lfIuM4yjy6cUarjnqVJMt4swdu6gFUS0CLdDCQlWK0FoRKeLewOXVvA7m79wfVALHF8eVk7PJrktkC2yQ6okIEfklFyQOmkQTgR5IE/k2Xv0XrxX723cOuVNZjbJD3nvX1Ocnb0=</latexit><latexit sha1_base64="1n3Ipxe/OwbkGAksqPsrF5XF52c=">AAACFXicbZDLSgMxFIYz3q23qks30SLUhWVGBN0IohuXFawWOoNk0jNtaJIZkjNKGfoMLtWHcSduXfssbkwvC28/BD7+cw7n5I8zKSz6/oc3NT0zOze/sFhaWl5ZXSuvb1zbNDccGjyVqWnGzIIUGhooUEIzM8BULOEm7p0P6zd3YKxI9RX2M4gU62iRCM7QWQ12sh+UbssVv+aPRP9CMIEKmah+W/4M2ynPFWjkklnbCvwMo4IZFFzCoBTmFjLGe6wDLYeaKbBRMTp2QHed06ZJatzTSEfu94mCKWv7KnadimHX/q4Nzf9qrRyT46gQOssRNB8vSnJJMaXDn9O2MMBR9h0wboS7lfIuM4yjy6cUarjnqVJMt4swdu6gFUS0CLdDCQlWK0FoRKeLewOXVvA7m79wfVALHF8eVk7PJrktkC2yQ6okIEfklFyQOmkQTgR5IE/k2Xv0XrxX723cOuVNZjbJD3nvX1Ocnb0=</latexit><latexit sha1_base64="1n3Ipxe/OwbkGAksqPsrF5XF52c=">AAACFXicbZDLSgMxFIYz3q23qks30SLUhWVGBN0IohuXFawWOoNk0jNtaJIZkjNKGfoMLtWHcSduXfssbkwvC28/BD7+cw7n5I8zKSz6/oc3NT0zOze/sFhaWl5ZXSuvb1zbNDccGjyVqWnGzIIUGhooUEIzM8BULOEm7p0P6zd3YKxI9RX2M4gU62iRCM7QWQ12sh+UbssVv+aPRP9CMIEKmah+W/4M2ynPFWjkklnbCvwMo4IZFFzCoBTmFjLGe6wDLYeaKbBRMTp2QHed06ZJatzTSEfu94mCKWv7KnadimHX/q4Nzf9qrRyT46gQOssRNB8vSnJJMaXDn9O2MMBR9h0wboS7lfIuM4yjy6cUarjnqVJMt4swdu6gFUS0CLdDCQlWK0FoRKeLewOXVvA7m79wfVALHF8eVk7PJrktkC2yQ6okIEfklFyQOmkQTgR5IE/k2Xv0XrxX723cOuVNZjbJD3nvX1Ocnb0=</latexit><latexit sha1_base64="1n3Ipxe/OwbkGAksqPsrF5XF52c=">AAACFXicbZDLSgMxFIYz3q23qks30SLUhWVGBN0IohuXFawWOoNk0jNtaJIZkjNKGfoMLtWHcSduXfssbkwvC28/BD7+cw7n5I8zKSz6/oc3NT0zOze/sFhaWl5ZXSuvb1zbNDccGjyVqWnGzIIUGhooUEIzM8BULOEm7p0P6zd3YKxI9RX2M4gU62iRCM7QWQ12sh+UbssVv+aPRP9CMIEKmah+W/4M2ynPFWjkklnbCvwMo4IZFFzCoBTmFjLGe6wDLYeaKbBRMTp2QHed06ZJatzTSEfu94mCKWv7KnadimHX/q4Nzf9qrRyT46gQOssRNB8vSnJJMaXDn9O2MMBR9h0wboS7lfIuM4yjy6cUarjnqVJMt4swdu6gFUS0CLdDCQlWK0FoRKeLewOXVvA7m79wfVALHF8eVk7PJrktkC2yQ6okIEfklFyQOmkQTgR5IE/k2Xv0XrxX723cOuVNZjbJD3nvX1Ocnb0=</latexit>

q = ↵̃S [GeV]
<latexit sha1_base64="EiVPTEJRviJNUJYEpWd8oM73Td0="></latexit><latexit sha1_base64="EiVPTEJRviJNUJYEpWd8oM73Td0="></latexit><latexit sha1_base64="EiVPTEJRviJNUJYEpWd8oM73Td0="></latexit><latexit sha1_base64="EiVPTEJRviJNUJYEpWd8oM73Td0="></latexit>

�r2VC(r) = 4⇡↵̃s "
�1(r,mD)

<latexit sha1_base64="J0U6PU88UE6acgb2sKo+AY0ut1Y="></latexit><latexit sha1_base64="J0U6PU88UE6acgb2sKo+AY0ut1Y="></latexit><latexit sha1_base64="J0U6PU88UE6acgb2sKo+AY0ut1Y="></latexit><latexit sha1_base64="J0U6PU88UE6acgb2sKo+AY0ut1Y="></latexit>

Our improved model employs the generalised  
Gauss law and the HTL in-medium permittivity.
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Coulomb: a = �1
<latexit sha1_base64="1n3Ipxe/OwbkGAksqPsrF5XF52c=">AAACFXicbZDLSgMxFIYz3q23qks30SLUhWVGBN0IohuXFawWOoNk0jNtaJIZkjNKGfoMLtWHcSduXfssbkwvC28/BD7+cw7n5I8zKSz6/oc3NT0zOze/sFhaWl5ZXSuvb1zbNDccGjyVqWnGzIIUGhooUEIzM8BULOEm7p0P6zd3YKxI9RX2M4gU62iRCM7QWQ12sh+UbssVv+aPRP9CMIEKmah+W/4M2ynPFWjkklnbCvwMo4IZFFzCoBTmFjLGe6wDLYeaKbBRMTp2QHed06ZJatzTSEfu94mCKWv7KnadimHX/q4Nzf9qrRyT46gQOssRNB8vSnJJMaXDn9O2MMBR9h0wboS7lfIuM4yjy6cUarjnqVJMt4swdu6gFUS0CLdDCQlWK0FoRKeLewOXVvA7m79wfVALHF8eVk7PJrktkC2yQ6okIEfklFyQOmkQTgR5IE/k2Xv0XrxX723cOuVNZjbJD3nvX1Ocnb0=</latexit><latexit sha1_base64="1n3Ipxe/OwbkGAksqPsrF5XF52c=">AAACFXicbZDLSgMxFIYz3q23qks30SLUhWVGBN0IohuXFawWOoNk0jNtaJIZkjNKGfoMLtWHcSduXfssbkwvC28/BD7+cw7n5I8zKSz6/oc3NT0zOze/sFhaWl5ZXSuvb1zbNDccGjyVqWnGzIIUGhooUEIzM8BULOEm7p0P6zd3YKxI9RX2M4gU62iRCM7QWQ12sh+UbssVv+aPRP9CMIEKmah+W/4M2ynPFWjkklnbCvwMo4IZFFzCoBTmFjLGe6wDLYeaKbBRMTp2QHed06ZJatzTSEfu94mCKWv7KnadimHX/q4Nzf9qrRyT46gQOssRNB8vSnJJMaXDn9O2MMBR9h0wboS7lfIuM4yjy6cUarjnqVJMt4swdu6gFUS0CLdDCQlWK0FoRKeLewOXVvA7m79wfVALHF8eVk7PJrktkC2yQ6okIEfklFyQOmkQTgR5IE/k2Xv0XrxX723cOuVNZjbJD3nvX1Ocnb0=</latexit><latexit sha1_base64="1n3Ipxe/OwbkGAksqPsrF5XF52c=">AAACFXicbZDLSgMxFIYz3q23qks30SLUhWVGBN0IohuXFawWOoNk0jNtaJIZkjNKGfoMLtWHcSduXfssbkwvC28/BD7+cw7n5I8zKSz6/oc3NT0zOze/sFhaWl5ZXSuvb1zbNDccGjyVqWnGzIIUGhooUEIzM8BULOEm7p0P6zd3YKxI9RX2M4gU62iRCM7QWQ12sh+UbssVv+aPRP9CMIEKmah+W/4M2ynPFWjkklnbCvwMo4IZFFzCoBTmFjLGe6wDLYeaKbBRMTp2QHed06ZJatzTSEfu94mCKWv7KnadimHX/q4Nzf9qrRyT46gQOssRNB8vSnJJMaXDn9O2MMBR9h0wboS7lfIuM4yjy6cUarjnqVJMt4swdu6gFUS0CLdDCQlWK0FoRKeLewOXVvA7m79wfVALHF8eVk7PJrktkC2yQ6okIEfklFyQOmkQTgR5IE/k2Xv0XrxX723cOuVNZjbJD3nvX1Ocnb0=</latexit><latexit sha1_base64="1n3Ipxe/OwbkGAksqPsrF5XF52c=">AAACFXicbZDLSgMxFIYz3q23qks30SLUhWVGBN0IohuXFawWOoNk0jNtaJIZkjNKGfoMLtWHcSduXfssbkwvC28/BD7+cw7n5I8zKSz6/oc3NT0zOze/sFhaWl5ZXSuvb1zbNDccGjyVqWnGzIIUGhooUEIzM8BULOEm7p0P6zd3YKxI9RX2M4gU62iRCM7QWQ12sh+UbssVv+aPRP9CMIEKmah+W/4M2ynPFWjkklnbCvwMo4IZFFzCoBTmFjLGe6wDLYeaKbBRMTp2QHed06ZJatzTSEfu94mCKWv7KnadimHX/q4Nzf9qrRyT46gQOssRNB8vSnJJMaXDn9O2MMBR9h0wboS7lfIuM4yjy6cUarjnqVJMt4swdu6gFUS0CLdDCQlWK0FoRKeLewOXVvA7m79wfVALHF8eVk7PJrktkC2yQ6okIEfklFyQOmkQTgR5IE/k2Xv0XrxX723cOuVNZjbJD3nvX1Ocnb0=</latexit>

q = ↵̃S [GeV]
<latexit sha1_base64="EiVPTEJRviJNUJYEpWd8oM73Td0="></latexit><latexit sha1_base64="EiVPTEJRviJNUJYEpWd8oM73Td0="></latexit><latexit sha1_base64="EiVPTEJRviJNUJYEpWd8oM73Td0="></latexit><latexit sha1_base64="EiVPTEJRviJNUJYEpWd8oM73Td0="></latexit>

�r2VC(r) = 4⇡↵̃s "
�1(r,mD)

<latexit sha1_base64="J0U6PU88UE6acgb2sKo+AY0ut1Y="></latexit><latexit sha1_base64="J0U6PU88UE6acgb2sKo+AY0ut1Y="></latexit><latexit sha1_base64="J0U6PU88UE6acgb2sKo+AY0ut1Y="></latexit><latexit sha1_base64="J0U6PU88UE6acgb2sKo+AY0ut1Y="></latexit>

String: a = 1
<latexit sha1_base64="aqo9We7/ar3UOo4giWGQBSKwL+U="></latexit><latexit sha1_base64="aqo9We7/ar3UOo4giWGQBSKwL+U="></latexit><latexit sha1_base64="aqo9We7/ar3UOo4giWGQBSKwL+U="></latexit><latexit sha1_base64="aqo9We7/ar3UOo4giWGQBSKwL+U="></latexit>

q = �
⇥
GeV2

⇤
<latexit sha1_base64="rdaA4ahTB03UjZpV9h4KPKx9Vxo="></latexit><latexit sha1_base64="rdaA4ahTB03UjZpV9h4KPKx9Vxo="></latexit><latexit sha1_base64="rdaA4ahTB03UjZpV9h4KPKx9Vxo="></latexit><latexit sha1_base64="rdaA4ahTB03UjZpV9h4KPKx9Vxo="></latexit>

� 1

r2
d2VS(r)

dr2
= 4⇡� "�1(r,mD)

<latexit sha1_base64="1hCuhVgljnv2ejsddeU4VP9xf0s="></latexit><latexit sha1_base64="1hCuhVgljnv2ejsddeU4VP9xf0s="></latexit><latexit sha1_base64="1hCuhVgljnv2ejsddeU4VP9xf0s="></latexit><latexit sha1_base64="1hCuhVgljnv2ejsddeU4VP9xf0s="></latexit>

Our improved model employs the generalised  
Gauss law and the HTL in-medium permittivity.
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Coulomb:

String:

� 1

r2
d2VS(r)

dr2
= 4⇡� "�1(r,mD)

<latexit sha1_base64="1hCuhVgljnv2ejsddeU4VP9xf0s="></latexit><latexit sha1_base64="1hCuhVgljnv2ejsddeU4VP9xf0s="></latexit><latexit sha1_base64="1hCuhVgljnv2ejsddeU4VP9xf0s="></latexit><latexit sha1_base64="1hCuhVgljnv2ejsddeU4VP9xf0s="></latexit>

a = �1
<latexit sha1_base64="zjD0RiFb6//AocZYOQpPCizgq74=">AAACFHicdVDLSgNBEJz1bXxFPXoZDYIeDLsqqAdB9OJRwaiQXWR20psMmZldZnqVsOQXPKof4028evdbvDiJEXwWNBRV3XR3xZkUFn3/1RsaHhkdG5+YLE1Nz8zOlecXzm2aGw41nsrUXMbMghQaaihQwmVmgKlYwkXcPur5F9dgrEj1GXYyiBRrapEIzrAnsf2N4Kpc8avbe7v+1h79TYKq30eFDHByVX4LGynPFWjkkllbD/wMo4IZFFxCtxTmFjLG26wJdUc1U2Cjon9rl646pUGT1LjSSPvq14mCKWs7KnadimHL/vR64l9ePcdkNyqEznIEzT8WJbmkmNLe47QhDHCUHUcYN8LdSnmLGcbRxVMKNdzwVCmmG0UYO7VbDyJahMuhhATXKkFoRLOF612X1mck9H9yvlkNHD/drhwcDnKbIEtkhayRgOyQA3JMTkiNcNIit+SePHh33qP35D1/tA55g5lF8g3eyzu7754M</latexit><latexit sha1_base64="zjD0RiFb6//AocZYOQpPCizgq74=">AAACFHicdVDLSgNBEJz1bXxFPXoZDYIeDLsqqAdB9OJRwaiQXWR20psMmZldZnqVsOQXPKof4028evdbvDiJEXwWNBRV3XR3xZkUFn3/1RsaHhkdG5+YLE1Nz8zOlecXzm2aGw41nsrUXMbMghQaaihQwmVmgKlYwkXcPur5F9dgrEj1GXYyiBRrapEIzrAnsf2N4Kpc8avbe7v+1h79TYKq30eFDHByVX4LGynPFWjkkllbD/wMo4IZFFxCtxTmFjLG26wJdUc1U2Cjon9rl646pUGT1LjSSPvq14mCKWs7KnadimHL/vR64l9ePcdkNyqEznIEzT8WJbmkmNLe47QhDHCUHUcYN8LdSnmLGcbRxVMKNdzwVCmmG0UYO7VbDyJahMuhhATXKkFoRLOF612X1mck9H9yvlkNHD/drhwcDnKbIEtkhayRgOyQA3JMTkiNcNIit+SePHh33qP35D1/tA55g5lF8g3eyzu7754M</latexit><latexit sha1_base64="zjD0RiFb6//AocZYOQpPCizgq74=">AAACFHicdVDLSgNBEJz1bXxFPXoZDYIeDLsqqAdB9OJRwaiQXWR20psMmZldZnqVsOQXPKof4028evdbvDiJEXwWNBRV3XR3xZkUFn3/1RsaHhkdG5+YLE1Nz8zOlecXzm2aGw41nsrUXMbMghQaaihQwmVmgKlYwkXcPur5F9dgrEj1GXYyiBRrapEIzrAnsf2N4Kpc8avbe7v+1h79TYKq30eFDHByVX4LGynPFWjkkllbD/wMo4IZFFxCtxTmFjLG26wJdUc1U2Cjon9rl646pUGT1LjSSPvq14mCKWs7KnadimHL/vR64l9ePcdkNyqEznIEzT8WJbmkmNLe47QhDHCUHUcYN8LdSnmLGcbRxVMKNdzwVCmmG0UYO7VbDyJahMuhhATXKkFoRLOF612X1mck9H9yvlkNHD/drhwcDnKbIEtkhayRgOyQA3JMTkiNcNIit+SePHh33qP35D1/tA55g5lF8g3eyzu7754M</latexit><latexit sha1_base64="zjD0RiFb6//AocZYOQpPCizgq74=">AAACFHicdVDLSgNBEJz1bXxFPXoZDYIeDLsqqAdB9OJRwaiQXWR20psMmZldZnqVsOQXPKof4028evdbvDiJEXwWNBRV3XR3xZkUFn3/1RsaHhkdG5+YLE1Nz8zOlecXzm2aGw41nsrUXMbMghQaaihQwmVmgKlYwkXcPur5F9dgrEj1GXYyiBRrapEIzrAnsf2N4Kpc8avbe7v+1h79TYKq30eFDHByVX4LGynPFWjkkllbD/wMo4IZFFxCtxTmFjLG26wJdUc1U2Cjon9rl646pUGT1LjSSPvq14mCKWs7KnadimHL/vR64l9ePcdkNyqEznIEzT8WJbmkmNLe47QhDHCUHUcYN8LdSnmLGcbRxVMKNdzwVCmmG0UYO7VbDyJahMuhhATXKkFoRLOF612X1mck9H9yvlkNHD/drhwcDnKbIEtkhayRgOyQA3JMTkiNcNIit+SePHh33qP35D1/tA55g5lF8g3eyzu7754M</latexit>

q = ↵̃S [GeV]
<latexit sha1_base64="x/0A67evwhofNGYbsGF2NCsU8xU="></latexit><latexit sha1_base64="x/0A67evwhofNGYbsGF2NCsU8xU="></latexit><latexit sha1_base64="x/0A67evwhofNGYbsGF2NCsU8xU="></latexit><latexit sha1_base64="x/0A67evwhofNGYbsGF2NCsU8xU="></latexit>

q = �
⇥
GeV2

⇤
<latexit sha1_base64="T+YeB8nHO3hf1bhZPO3zZoUN2E8="></latexit><latexit sha1_base64="T+YeB8nHO3hf1bhZPO3zZoUN2E8="></latexit><latexit sha1_base64="T+YeB8nHO3hf1bhZPO3zZoUN2E8="></latexit><latexit sha1_base64="T+YeB8nHO3hf1bhZPO3zZoUN2E8="></latexit>

�r2VC(r) = 4⇡↵̃s "
�1(r,mD)

<latexit sha1_base64="J0U6PU88UE6acgb2sKo+AY0ut1Y="></latexit><latexit sha1_base64="J0U6PU88UE6acgb2sKo+AY0ut1Y="></latexit><latexit sha1_base64="J0U6PU88UE6acgb2sKo+AY0ut1Y="></latexit><latexit sha1_base64="J0U6PU88UE6acgb2sKo+AY0ut1Y="></latexit>

a = 1
<latexit sha1_base64="rNcbPKQOiA+RHmrnmk8UYC+jQJI="></latexit><latexit sha1_base64="rNcbPKQOiA+RHmrnmk8UYC+jQJI="></latexit><latexit sha1_base64="rNcbPKQOiA+RHmrnmk8UYC+jQJI="></latexit><latexit sha1_base64="rNcbPKQOiA+RHmrnmk8UYC+jQJI="></latexit>

"�1(p,mD) =
p2

p2 +m2
D

� i⇡T
pm2

D

(p2 +m2
D)

2
<latexit sha1_base64="rdrSPHh7Y89+IdQXQYSkVgj+PU4="></latexit><latexit sha1_base64="rdrSPHh7Y89+IdQXQYSkVgj+PU4="></latexit><latexit sha1_base64="rdrSPHh7Y89+IdQXQYSkVgj+PU4="></latexit><latexit sha1_base64="rdrSPHh7Y89+IdQXQYSkVgj+PU4="></latexit>

Our improved model employs the generalised  
Gauss law and the HTL in-medium permittivity.

[arXiv:1401.0172]
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Coulomb:

String:

� 1

r2
d2VS(r)

dr2
= 4⇡� "�1(r,mD)

<latexit sha1_base64="1hCuhVgljnv2ejsddeU4VP9xf0s="></latexit><latexit sha1_base64="1hCuhVgljnv2ejsddeU4VP9xf0s="></latexit><latexit sha1_base64="1hCuhVgljnv2ejsddeU4VP9xf0s="></latexit><latexit sha1_base64="1hCuhVgljnv2ejsddeU4VP9xf0s="></latexit>

a = �1
<latexit sha1_base64="zjD0RiFb6//AocZYOQpPCizgq74=">AAACFHicdVDLSgNBEJz1bXxFPXoZDYIeDLsqqAdB9OJRwaiQXWR20psMmZldZnqVsOQXPKof4028evdbvDiJEXwWNBRV3XR3xZkUFn3/1RsaHhkdG5+YLE1Nz8zOlecXzm2aGw41nsrUXMbMghQaaihQwmVmgKlYwkXcPur5F9dgrEj1GXYyiBRrapEIzrAnsf2N4Kpc8avbe7v+1h79TYKq30eFDHByVX4LGynPFWjkkllbD/wMo4IZFFxCtxTmFjLG26wJdUc1U2Cjon9rl646pUGT1LjSSPvq14mCKWs7KnadimHL/vR64l9ePcdkNyqEznIEzT8WJbmkmNLe47QhDHCUHUcYN8LdSnmLGcbRxVMKNdzwVCmmG0UYO7VbDyJahMuhhATXKkFoRLOF612X1mck9H9yvlkNHD/drhwcDnKbIEtkhayRgOyQA3JMTkiNcNIit+SePHh33qP35D1/tA55g5lF8g3eyzu7754M</latexit><latexit sha1_base64="zjD0RiFb6//AocZYOQpPCizgq74=">AAACFHicdVDLSgNBEJz1bXxFPXoZDYIeDLsqqAdB9OJRwaiQXWR20psMmZldZnqVsOQXPKof4028evdbvDiJEXwWNBRV3XR3xZkUFn3/1RsaHhkdG5+YLE1Nz8zOlecXzm2aGw41nsrUXMbMghQaaihQwmVmgKlYwkXcPur5F9dgrEj1GXYyiBRrapEIzrAnsf2N4Kpc8avbe7v+1h79TYKq30eFDHByVX4LGynPFWjkkllbD/wMo4IZFFxCtxTmFjLG26wJdUc1U2Cjon9rl646pUGT1LjSSPvq14mCKWs7KnadimHL/vR64l9ePcdkNyqEznIEzT8WJbmkmNLe47QhDHCUHUcYN8LdSnmLGcbRxVMKNdzwVCmmG0UYO7VbDyJahMuhhATXKkFoRLOF612X1mck9H9yvlkNHD/drhwcDnKbIEtkhayRgOyQA3JMTkiNcNIit+SePHh33qP35D1/tA55g5lF8g3eyzu7754M</latexit><latexit sha1_base64="zjD0RiFb6//AocZYOQpPCizgq74=">AAACFHicdVDLSgNBEJz1bXxFPXoZDYIeDLsqqAdB9OJRwaiQXWR20psMmZldZnqVsOQXPKof4028evdbvDiJEXwWNBRV3XR3xZkUFn3/1RsaHhkdG5+YLE1Nz8zOlecXzm2aGw41nsrUXMbMghQaaihQwmVmgKlYwkXcPur5F9dgrEj1GXYyiBRrapEIzrAnsf2N4Kpc8avbe7v+1h79TYKq30eFDHByVX4LGynPFWjkkllbD/wMo4IZFFxCtxTmFjLG26wJdUc1U2Cjon9rl646pUGT1LjSSPvq14mCKWs7KnadimHL/vR64l9ePcdkNyqEznIEzT8WJbmkmNLe47QhDHCUHUcYN8LdSnmLGcbRxVMKNdzwVCmmG0UYO7VbDyJahMuhhATXKkFoRLOF612X1mck9H9yvlkNHD/drhwcDnKbIEtkhayRgOyQA3JMTkiNcNIit+SePHh33qP35D1/tA55g5lF8g3eyzu7754M</latexit><latexit sha1_base64="zjD0RiFb6//AocZYOQpPCizgq74=">AAACFHicdVDLSgNBEJz1bXxFPXoZDYIeDLsqqAdB9OJRwaiQXWR20psMmZldZnqVsOQXPKof4028evdbvDiJEXwWNBRV3XR3xZkUFn3/1RsaHhkdG5+YLE1Nz8zOlecXzm2aGw41nsrUXMbMghQaaihQwmVmgKlYwkXcPur5F9dgrEj1GXYyiBRrapEIzrAnsf2N4Kpc8avbe7v+1h79TYKq30eFDHByVX4LGynPFWjkkllbD/wMo4IZFFxCtxTmFjLG26wJdUc1U2Cjon9rl646pUGT1LjSSPvq14mCKWs7KnadimHL/vR64l9ePcdkNyqEznIEzT8WJbmkmNLe47QhDHCUHUcYN8LdSnmLGcbRxVMKNdzwVCmmG0UYO7VbDyJahMuhhATXKkFoRLOF612X1mck9H9yvlkNHD/drhwcDnKbIEtkhayRgOyQA3JMTkiNcNIit+SePHh33qP35D1/tA55g5lF8g3eyzu7754M</latexit>

q = ↵̃S [GeV]
<latexit sha1_base64="x/0A67evwhofNGYbsGF2NCsU8xU="></latexit><latexit sha1_base64="x/0A67evwhofNGYbsGF2NCsU8xU="></latexit><latexit sha1_base64="x/0A67evwhofNGYbsGF2NCsU8xU="></latexit><latexit sha1_base64="x/0A67evwhofNGYbsGF2NCsU8xU="></latexit>

q = �
⇥
GeV2

⇤
<latexit sha1_base64="T+YeB8nHO3hf1bhZPO3zZoUN2E8="></latexit><latexit sha1_base64="T+YeB8nHO3hf1bhZPO3zZoUN2E8="></latexit><latexit sha1_base64="T+YeB8nHO3hf1bhZPO3zZoUN2E8="></latexit><latexit sha1_base64="T+YeB8nHO3hf1bhZPO3zZoUN2E8="></latexit>

�r2VC(r) = 4⇡↵̃s "
�1(r,mD)

<latexit sha1_base64="J0U6PU88UE6acgb2sKo+AY0ut1Y="></latexit><latexit sha1_base64="J0U6PU88UE6acgb2sKo+AY0ut1Y="></latexit><latexit sha1_base64="J0U6PU88UE6acgb2sKo+AY0ut1Y="></latexit><latexit sha1_base64="J0U6PU88UE6acgb2sKo+AY0ut1Y="></latexit>

a = 1
<latexit sha1_base64="rNcbPKQOiA+RHmrnmk8UYC+jQJI="></latexit><latexit sha1_base64="rNcbPKQOiA+RHmrnmk8UYC+jQJI="></latexit><latexit sha1_base64="rNcbPKQOiA+RHmrnmk8UYC+jQJI="></latexit><latexit sha1_base64="rNcbPKQOiA+RHmrnmk8UYC+jQJI="></latexit>

"�1(r,mD) = �m2
De�mDr

4⇡r
� i

mDT

4r
p
⇡
G 2,1

1,3

 
� 1

2

� 1
2 ,�

1
2 ,0

�����
1

4
m2

Dr2
!

<latexit sha1_base64="x07WbNTrPErxmSCaL4yfNEyJ+hI="></latexit><latexit sha1_base64="x07WbNTrPErxmSCaL4yfNEyJ+hI="></latexit><latexit sha1_base64="x07WbNTrPErxmSCaL4yfNEyJ+hI="></latexit><latexit sha1_base64="x07WbNTrPErxmSCaL4yfNEyJ+hI="></latexit>

Our improved model employs the generalised  
Gauss law and the HTL in-medium permittivity.
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ReVC(r) = �↵̃S
e�mDr

r
<latexit sha1_base64="ONqFqJMMzz7birYqLLAWyK1fpHk="></latexit><latexit sha1_base64="ONqFqJMMzz7birYqLLAWyK1fpHk="></latexit><latexit sha1_base64="ONqFqJMMzz7birYqLLAWyK1fpHk="></latexit><latexit sha1_base64="ONqFqJMMzz7birYqLLAWyK1fpHk="></latexit>

Coulomb:

ImVC(r) = �↵̃ST �(mDr)
<latexit sha1_base64="1d948kMrNouL0wKWWDgUy8KlZE4="></latexit><latexit sha1_base64="1d948kMrNouL0wKWWDgUy8KlZE4="></latexit><latexit sha1_base64="1d948kMrNouL0wKWWDgUy8KlZE4="></latexit><latexit sha1_base64="1d948kMrNouL0wKWWDgUy8KlZE4="></latexit>

�(x) = 2

Z 1

0
dz

z

(z2 + 1)2

✓
1� sin(xz)

xz

◆

<latexit sha1_base64="7PpMQumvkwx7mwUJWwlEU/f08BA="></latexit><latexit sha1_base64="7PpMQumvkwx7mwUJWwlEU/f08BA="></latexit><latexit sha1_base64="7PpMQumvkwx7mwUJWwlEU/f08BA="></latexit><latexit sha1_base64="7PpMQumvkwx7mwUJWwlEU/f08BA="></latexit>

Our improved model employs the generalised  
Gauss law and the HTL in-medium permittivity.

HTL result!
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ReVC(r) = �↵̃S
e�mDr

r
<latexit sha1_base64="ONqFqJMMzz7birYqLLAWyK1fpHk="></latexit><latexit sha1_base64="ONqFqJMMzz7birYqLLAWyK1fpHk="></latexit><latexit sha1_base64="ONqFqJMMzz7birYqLLAWyK1fpHk="></latexit><latexit sha1_base64="ONqFqJMMzz7birYqLLAWyK1fpHk="></latexit>

Coulomb:

ImVS(r) =

p
⇡

4
mDT� r3 G 2,2

2,4

 
� 1

2 ,�
1
2

1
2 ,

1
2 ,�

3
2 ,�1

�����
1

4
m2

Dr2
!

<latexit sha1_base64="rzqdFdoqxg+/93Dg/V0rqQSzGQo="></latexit><latexit sha1_base64="rzqdFdoqxg+/93Dg/V0rqQSzGQo="></latexit><latexit sha1_base64="rzqdFdoqxg+/93Dg/V0rqQSzGQo="></latexit><latexit sha1_base64="rzqdFdoqxg+/93Dg/V0rqQSzGQo="></latexit>

ImVC(r) = �↵̃ST �(mDr)
<latexit sha1_base64="1d948kMrNouL0wKWWDgUy8KlZE4="></latexit><latexit sha1_base64="1d948kMrNouL0wKWWDgUy8KlZE4="></latexit><latexit sha1_base64="1d948kMrNouL0wKWWDgUy8KlZE4="></latexit><latexit sha1_base64="1d948kMrNouL0wKWWDgUy8KlZE4="></latexit>

�(x) = 2

Z 1

0
dz

z

(z2 + 1)2

✓
1� sin(xz)

xz

◆

<latexit sha1_base64="7PpMQumvkwx7mwUJWwlEU/f08BA="></latexit><latexit sha1_base64="7PpMQumvkwx7mwUJWwlEU/f08BA="></latexit><latexit sha1_base64="7PpMQumvkwx7mwUJWwlEU/f08BA="></latexit><latexit sha1_base64="7PpMQumvkwx7mwUJWwlEU/f08BA="></latexit>

String: ReVS(r) =
2�

mD
� e�mDr (2 +mDr)�

mD
<latexit sha1_base64="n5ooFcg9/TlQlMdUTOp/WnaaJqw="></latexit><latexit sha1_base64="n5ooFcg9/TlQlMdUTOp/WnaaJqw="></latexit><latexit sha1_base64="n5ooFcg9/TlQlMdUTOp/WnaaJqw="></latexit><latexit sha1_base64="n5ooFcg9/TlQlMdUTOp/WnaaJqw="></latexit>

Our improved model employs the generalised  
Gauss law and the HTL in-medium permittivity.
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ReVC(r) = �↵̃S
e�mDr

r
<latexit sha1_base64="ONqFqJMMzz7birYqLLAWyK1fpHk="></latexit><latexit sha1_base64="ONqFqJMMzz7birYqLLAWyK1fpHk="></latexit><latexit sha1_base64="ONqFqJMMzz7birYqLLAWyK1fpHk="></latexit><latexit sha1_base64="ONqFqJMMzz7birYqLLAWyK1fpHk="></latexit>

Coulomb:

String: ReVS(r) =
2�

mD
� e�mDr (2 +mDr)�

mD
<latexit sha1_base64="n5ooFcg9/TlQlMdUTOp/WnaaJqw="></latexit><latexit sha1_base64="n5ooFcg9/TlQlMdUTOp/WnaaJqw="></latexit><latexit sha1_base64="n5ooFcg9/TlQlMdUTOp/WnaaJqw="></latexit><latexit sha1_base64="n5ooFcg9/TlQlMdUTOp/WnaaJqw="></latexit>

ImVS(r) =
�T

m2
D

�(mDr)
<latexit sha1_base64="jAYbXPo+5IgT/KEevMTkUCxbLrs="></latexit><latexit sha1_base64="jAYbXPo+5IgT/KEevMTkUCxbLrs="></latexit><latexit sha1_base64="jAYbXPo+5IgT/KEevMTkUCxbLrs="></latexit><latexit sha1_base64="jAYbXPo+5IgT/KEevMTkUCxbLrs="></latexit>

ImVC(r) = �↵̃ST �(mDr)
<latexit sha1_base64="1d948kMrNouL0wKWWDgUy8KlZE4="></latexit><latexit sha1_base64="1d948kMrNouL0wKWWDgUy8KlZE4="></latexit><latexit sha1_base64="1d948kMrNouL0wKWWDgUy8KlZE4="></latexit><latexit sha1_base64="1d948kMrNouL0wKWWDgUy8KlZE4="></latexit>

�(x) = 2

Z 1

0
dz

z

(z2 + 1)2

✓
1� sin(xz)

xz

◆

<latexit sha1_base64="7PpMQumvkwx7mwUJWwlEU/f08BA="></latexit><latexit sha1_base64="7PpMQumvkwx7mwUJWwlEU/f08BA="></latexit><latexit sha1_base64="7PpMQumvkwx7mwUJWwlEU/f08BA="></latexit><latexit sha1_base64="7PpMQumvkwx7mwUJWwlEU/f08BA="></latexit>

�(x) = 2

Z 1

0
dz

2� 2 cos(xz)� xz sin(xz)p
z2 +�2

D (z2 + 1)2
<latexit sha1_base64="0nxqVbwX6xJqLffTzChQm3QlEN4="></latexit><latexit sha1_base64="0nxqVbwX6xJqLffTzChQm3QlEN4="></latexit><latexit sha1_base64="0nxqVbwX6xJqLffTzChQm3QlEN4="></latexit><latexit sha1_base64="0nxqVbwX6xJqLffTzChQm3QlEN4="></latexit>

Our improved model employs the generalised  
Gauss law and the HTL in-medium permittivity.
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The resulting functional form is fitted to the real lattice 
data and the imaginary part is postdicted.

[arXiv:1111.1710]
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Spectral functions are computed by solving an 
appropriate Schrödinger equation.
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[arXiv:0711.1743]
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Spectral functions are computed by solving an 
appropriate Schrödinger equation.
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[arXiv:0711.1743]
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Spectral functions are computed by solving an 
appropriate Schrödinger equation.
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Spectral functions are computed by solving an 
appropriate Schrödinger equation.
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We explore the effects of finite baryo-chemical  
potential via linear extrapolation in the Debye mass.
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We explore the effects of finite baryo-chemical  
potential via linear extrapolation in the Debye mass.
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We explore the effects of finite baryo-chemical  
potential via linear extrapolation in the Debye mass.
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To calculate the                      number ratio  
we assume instantaneous freeze-out at 158MeV.
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To calculate the                      number ratio  
we assume instantaneous freeze-out at 158MeV.
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Recap:
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We have modelled a physically motivated and 
lattice QCD vetted heavy-quark potential.

Recap:
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We have modelled a physically motivated and 
lattice QCD vetted heavy-quark potential.

The computation of realistic spectra allows 
phenomenologically-relevant quantities to be 
calculated that are in good agreement with data.

Recap:
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We have modelled a physically motivated and 
lattice QCD vetted heavy-quark potential.

Recap:

Outlook:

The computation of realistic spectra allows 
phenomenologically-relevant quantities to be 
calculated that are in good agreement with data.
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We have modelled a physically motivated and 
lattice QCD vetted heavy-quark potential.

Extension to finite velocity spectra and 
investigation of transverse momentum 
dependence.

Recap:

Outlook:

The computation of realistic spectra allows 
phenomenologically-relevant quantities to be 
calculated that are in good agreement with data.


