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Thermal precondensation
• Occurence of a condensate only at finite length scales
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Symmetric phase 

Broken phase 

Precondensation phase 
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Thermal precondensation
• Discussed in very different contexts  

- cold atoms: BCE-BCS crossover 

- condensed matter: Dirac semi-metals 

- gauge-fermion: diquark condensate in 2-colour QCD 

• Features: 

- domain formation in equilibrium 

- pseudo-gapped or mixed phases 

- inhomogoneities and spatial modulations
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Tolosa-Simeón,Classen,Scherer [2503.04911]

Boettcher,Pawlowski,Diehl[1204.4394]
Weiss domains [Wikipedia]

Khan,Pawlowski,Rennecke,Scherer [1512.03673]

Symmetric Mixed Broken
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Hallmarks of precondensation
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Hallmarks of precondensation
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Hallmarks of precondensation
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Hallmarks of precondensation
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ω0(r)

ω0(→)T→0

<latexit sha1_base64="NRlFs/NyVECubbbV2q4OYpV1gJg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUlEqsuiG5cV2lpIQphMJ+3QyYOZG6GEbtz4K25cKOLWf3Dn3zhps9DWAxcO59zL5ZwgFVyBZX0blZXVtfWN6mZta3tnd8/cP+ipJJOUdWkiEtkPiGKCx6wLHATrp5KRKBDsPhjfFP79A5OKJ3EHJinzIjKMecgpAS355nEHu4KF4OCOn7sywlRymLqSD0fg+Wbdalgz4GVil6SOSrR988sdJDSLWAxUEKUc20rBy4kETgWb1txMsZTQMRkyR9OYREx5+SzFFJ9qZYDDROqJAc/U3xc5iZSaRIHejAiM1KJXiP95TgbhlZfzOM2AxXT+KMwEhgQXleABl4yCmGhCivicYjoiklDQxdV0CfZi5GXSO2/YzUbz7qLeui7rqKIjdILOkI0uUQvdojbqIooe0TN6RW/Gk/FivBsf89WKUd4coj8wPn8ADVuYUw==</latexit>

T [Tcrit]

PR
EC

O
N

D
EN

SA
TI

O
N

<latexit sha1_base64="fiMW9x5qiX71SgjpV/YNVyHR+/E="></latexit>

ω0 = lim
V→↑

1

V

∫
d3xω0(x)

<latexit sha1_base64="vTzS9mfuqU+E3UoWJh4I4Ser9RU=">AAACEnicbZC7SgNBFIZn4y3G26qlzWAQkibsikQbIWhjGcFcIBuWs5NJMmR2dpmZFcOSZ7DxVWwsFLG1svNtnGRTaOIPAz/fOYcz5w9izpR2nG8rt7K6tr6R3yxsbe/s7tn7B00VJZLQBol4JNsBKMqZoA3NNKftWFIIA05bweh6Wm/dU6lYJO70OKbdEAaC9RkBbZBvlz3FBiH4TumhfOlxEANOsTcEnXFDPZlB3y46FWcmvGzcuSmiueq+/eX1IpKEVGjCQamO68S6m4LUjHA6KXiJojGQEQxox1gBIVXddHbSBJ8Y0sP9SJonNJ7R3xMphEqNw8B0hqCHarE2hf/VOonuX3RTJuJEU0GyRf2EYx3haT64xyQlmo+NASKZ+SsmQ5BAtEmxYEJwF09eNs3TilutVG/PirWreRx5dISOUQm56BzV0A2qowYi6BE9o1f0Zj1ZL9a79ZG15qz5zCH6I+vzB+q3nQU=</latexit>

ω0(x) = →ω̂(x)↑Macroscopic limit

<latexit sha1_base64="K4o34ZlJaHC5mNIwIZLaiZSdP7w=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqqH6p7FbcOcgq8XJShhz1fumrN4hZGqE0TFCtu56bGD+jynAmcFrspRoTysZ0iF1LJY1Q+9n80Ck5t8qAhLGyJQ2Zq78nMhppPYkC2xlRM9LL3kz8z+umJrzxMy6T1KBki0VhKoiJyexrMuAKmRETSyhT3N5K2IgqyozNpmhD8JZfXiWty4pXrVQbV+XabR5HAU7hDC7Ag2uowT3UoQkMEJ7hFd6cR+fFeXc+Fq1rTj5zAn/gfP4A4LONAQ==</latexit>r

<latexit sha1_base64="HC4IfyfLQ+iP+0drTHxPvKHOTuY="></latexit>

ω0(p) = ω0 (2ε)
3ϑ(p) +!ω0(p)

<latexit sha1_base64="5jkg3+UEWSXjpI2VfP56DnQEZTI="></latexit>

ω2
0(p; r) =ω2

0(2ε)
3ϑ(p) + ω0 !ω0(p)

(
1 +

(2ε)3

Vr
ϑr(p)

)

+
1

Vr

∫
d3q!ω0(p→ q)!ω0(q) ϑr(q)
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<latexit sha1_base64="s3b91weTCzieHYzccGi5jK8d3YQ="></latexit>

ω2
0(p; r) =

1

Vr

∫
d3q →ω̂(p↑ q)ω̂(q)↓ εr(q)

<latexit sha1_base64="EUk85zDDTdx9NVmharVxD6PX2FI="></latexit>

(i) Symmetric regime: ω2
0(p; r) → 0.

(ii) Precondensation regime: ω2
0(p; r) ↑= 0 and ω0 = 0.

(iii) Broken phase: ω0 ↑= 0.

<latexit sha1_base64="F3VCIHECPg1PCP+TPoDchTz91D8=">AAACFXicbVDLSsNAFJ34rPVVdekmWIQWpCQi1WXRjcsKfUETwmQ6aYdOJmHmRgghP+HGX3HjQhG3gjv/xukD1NYDF86ccy9z7/FjzhRY1pexsrq2vrFZ2Cpu7+zu7ZcODjsqSiShbRLxSPZ8rChngraBAae9WFIc+px2/fHNxO/eU6lYJFqQxtQN8VCwgBEMWvJKZ04gMckcxYYh9qyKrOY/D4eJANKql7UciKw890plq2ZNYS4Te07KaI6mV/p0BhFJQiqAcKxU37ZicDMsgRFO86KTKBpjMsZD2tdU4JAqN5telZunWhmYQSR1CTCn6u+JDIdKpaGvO0MMI7XoTcT/vH4CwZWbMREnQAWZfRQk3ITInERkDpikBHiqCSaS6V1NMsI6JtBBFnUI9uLJy6RzXrPrtfrdRblxPY+jgI7RCaogG12iBrpFTdRGBD2gJ/SCXo1H49l4M95nrSvGfOYI/YHx8Q1vwZ8C</latexit>

ω0(r)

ω0(→)T→0

<latexit sha1_base64="NRlFs/NyVECubbbV2q4OYpV1gJg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUlEqsuiG5cV2lpIQphMJ+3QyYOZG6GEbtz4K25cKOLWf3Dn3zhps9DWAxcO59zL5ZwgFVyBZX0blZXVtfWN6mZta3tnd8/cP+ipJJOUdWkiEtkPiGKCx6wLHATrp5KRKBDsPhjfFP79A5OKJ3EHJinzIjKMecgpAS355nEHu4KF4OCOn7sywlRymLqSD0fg+Wbdalgz4GVil6SOSrR988sdJDSLWAxUEKUc20rBy4kETgWb1txMsZTQMRkyR9OYREx5+SzFFJ9qZYDDROqJAc/U3xc5iZSaRIHejAiM1KJXiP95TgbhlZfzOM2AxXT+KMwEhgQXleABl4yCmGhCivicYjoiklDQxdV0CfZi5GXSO2/YzUbz7qLeui7rqKIjdILOkI0uUQvdojbqIooe0TN6RW/Gk/FivBsf89WKUd4coj8wPn8ADVuYUw==</latexit>

T [Tcrit]

PR
EC

O
N

D
EN

SA
TI

O
N

<latexit sha1_base64="fiMW9x5qiX71SgjpV/YNVyHR+/E="></latexit>

ω0 = lim
V→↑

1

V

∫
d3xω0(x)

<latexit sha1_base64="vTzS9mfuqU+E3UoWJh4I4Ser9RU=">AAACEnicbZC7SgNBFIZn4y3G26qlzWAQkibsikQbIWhjGcFcIBuWs5NJMmR2dpmZFcOSZ7DxVWwsFLG1svNtnGRTaOIPAz/fOYcz5w9izpR2nG8rt7K6tr6R3yxsbe/s7tn7B00VJZLQBol4JNsBKMqZoA3NNKftWFIIA05bweh6Wm/dU6lYJO70OKbdEAaC9RkBbZBvlz3FBiH4TumhfOlxEANOsTcEnXFDPZlB3y46FWcmvGzcuSmiueq+/eX1IpKEVGjCQamO68S6m4LUjHA6KXiJojGQEQxox1gBIVXddHbSBJ8Y0sP9SJonNJ7R3xMphEqNw8B0hqCHarE2hf/VOonuX3RTJuJEU0GyRf2EYx3haT64xyQlmo+NASKZ+SsmQ5BAtEmxYEJwF09eNs3TilutVG/PirWreRx5dISOUQm56BzV0A2qowYi6BE9o1f0Zj1ZL9a79ZG15qz5zCH6I+vzB+q3nQU=</latexit>

ω0(x) = →ω̂(x)↑Macroscopic limit

<latexit sha1_base64="K4o34ZlJaHC5mNIwIZLaiZSdP7w=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqqH6p7FbcOcgq8XJShhz1fumrN4hZGqE0TFCtu56bGD+jynAmcFrspRoTysZ0iF1LJY1Q+9n80Ck5t8qAhLGyJQ2Zq78nMhppPYkC2xlRM9LL3kz8z+umJrzxMy6T1KBki0VhKoiJyexrMuAKmRETSyhT3N5K2IgqyozNpmhD8JZfXiWty4pXrVQbV+XabR5HAU7hDC7Ag2uowT3UoQkMEJ7hFd6cR+fFeXc+Fq1rTj5zAn/gfP4A4LONAQ==</latexit>r

<latexit sha1_base64="HC4IfyfLQ+iP+0drTHxPvKHOTuY="></latexit>

ω0(p) = ω0 (2ε)
3ϑ(p) +!ω0(p)

<latexit sha1_base64="5jkg3+UEWSXjpI2VfP56DnQEZTI="></latexit>

ω2
0(p; r) =ω2

0(2ε)
3ϑ(p) + ω0 !ω0(p)

(
1 +

(2ε)3

Vr
ϑr(p)

)

+
1

Vr

∫
d3q!ω0(p→ q)!ω0(q) ϑr(q)
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<latexit sha1_base64="s3b91weTCzieHYzccGi5jK8d3YQ="></latexit>

ω2
0(p; r) =

1

Vr

∫
d3q →ω̂(p↑ q)ω̂(q)↓ εr(q)

<latexit sha1_base64="EUk85zDDTdx9NVmharVxD6PX2FI="></latexit>

(i) Symmetric regime: ω2
0(p; r) → 0.

(ii) Precondensation regime: ω2
0(p; r) ↑= 0 and ω0 = 0.

(iii) Broken phase: ω0 ↑= 0.

<latexit sha1_base64="F3VCIHECPg1PCP+TPoDchTz91D8=">AAACFXicbVDLSsNAFJ34rPVVdekmWIQWpCQi1WXRjcsKfUETwmQ6aYdOJmHmRgghP+HGX3HjQhG3gjv/xukD1NYDF86ccy9z7/FjzhRY1pexsrq2vrFZ2Cpu7+zu7ZcODjsqSiShbRLxSPZ8rChngraBAae9WFIc+px2/fHNxO/eU6lYJFqQxtQN8VCwgBEMWvJKZ04gMckcxYYh9qyKrOY/D4eJANKql7UciKw890plq2ZNYS4Te07KaI6mV/p0BhFJQiqAcKxU37ZicDMsgRFO86KTKBpjMsZD2tdU4JAqN5telZunWhmYQSR1CTCn6u+JDIdKpaGvO0MMI7XoTcT/vH4CwZWbMREnQAWZfRQk3ITInERkDpikBHiqCSaS6V1NMsI6JtBBFnUI9uLJy6RzXrPrtfrdRblxPY+jgI7RCaogG12iBrpFTdRGBD2gJ/SCXo1H49l4M95nrSvGfOYI/YHx8Q1vwZ8C</latexit>

ω0(r)

ω0(→)T→0

<latexit sha1_base64="NRlFs/NyVECubbbV2q4OYpV1gJg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUlEqsuiG5cV2lpIQphMJ+3QyYOZG6GEbtz4K25cKOLWf3Dn3zhps9DWAxcO59zL5ZwgFVyBZX0blZXVtfWN6mZta3tnd8/cP+ipJJOUdWkiEtkPiGKCx6wLHATrp5KRKBDsPhjfFP79A5OKJ3EHJinzIjKMecgpAS355nEHu4KF4OCOn7sywlRymLqSD0fg+Wbdalgz4GVil6SOSrR988sdJDSLWAxUEKUc20rBy4kETgWb1txMsZTQMRkyR9OYREx5+SzFFJ9qZYDDROqJAc/U3xc5iZSaRIHejAiM1KJXiP95TgbhlZfzOM2AxXT+KMwEhgQXleABl4yCmGhCivicYjoiklDQxdV0CfZi5GXSO2/YzUbz7qLeui7rqKIjdILOkI0uUQvdojbqIooe0TN6RW/Gk/FivBsf89WKUd4coj8wPn8ADVuYUw==</latexit>

T [Tcrit]

PR
EC

O
N

D
EN

SA
TI

O
N

<latexit sha1_base64="fiMW9x5qiX71SgjpV/YNVyHR+/E="></latexit>

ω0 = lim
V→↑

1

V

∫
d3xω0(x)

<latexit sha1_base64="vTzS9mfuqU+E3UoWJh4I4Ser9RU=">AAACEnicbZC7SgNBFIZn4y3G26qlzWAQkibsikQbIWhjGcFcIBuWs5NJMmR2dpmZFcOSZ7DxVWwsFLG1svNtnGRTaOIPAz/fOYcz5w9izpR2nG8rt7K6tr6R3yxsbe/s7tn7B00VJZLQBol4JNsBKMqZoA3NNKftWFIIA05bweh6Wm/dU6lYJO70OKbdEAaC9RkBbZBvlz3FBiH4TumhfOlxEANOsTcEnXFDPZlB3y46FWcmvGzcuSmiueq+/eX1IpKEVGjCQamO68S6m4LUjHA6KXiJojGQEQxox1gBIVXddHbSBJ8Y0sP9SJonNJ7R3xMphEqNw8B0hqCHarE2hf/VOonuX3RTJuJEU0GyRf2EYx3haT64xyQlmo+NASKZ+SsmQ5BAtEmxYEJwF09eNs3TilutVG/PirWreRx5dISOUQm56BzV0A2qowYi6BE9o1f0Zj1ZL9a79ZG15qz5zCH6I+vzB+q3nQU=</latexit>

ω0(x) = →ω̂(x)↑Macroscopic limit

<latexit sha1_base64="K4o34ZlJaHC5mNIwIZLaiZSdP7w=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqqH6p7FbcOcgq8XJShhz1fumrN4hZGqE0TFCtu56bGD+jynAmcFrspRoTysZ0iF1LJY1Q+9n80Ck5t8qAhLGyJQ2Zq78nMhppPYkC2xlRM9LL3kz8z+umJrzxMy6T1KBki0VhKoiJyexrMuAKmRETSyhT3N5K2IgqyozNpmhD8JZfXiWty4pXrVQbV+XabR5HAU7hDC7Ag2uowT3UoQkMEJ7hFd6cR+fFeXc+Fq1rTj5zAn/gfP4A4LONAQ==</latexit>r

<latexit sha1_base64="HC4IfyfLQ+iP+0drTHxPvKHOTuY="></latexit>

ω0(p) = ω0 (2ε)
3ϑ(p) +!ω0(p)

<latexit sha1_base64="5jkg3+UEWSXjpI2VfP56DnQEZTI="></latexit>

ω2
0(p; r) =ω2

0(2ε)
3ϑ(p) + ω0 !ω0(p)

(
1 +

(2ε)3

Vr
ϑr(p)

)

+
1

Vr

∫
d3q!ω0(p→ q)!ω0(q) ϑr(q)

<latexit sha1_base64="EUk85zDDTdx9NVmharVxD6PX2FI="></latexit>

(i) Symmetric regime: ω2
0(p; r) → 0.

(ii) Precondensation regime: ω2
0(p; r) ↑= 0 and ω0 = 0.

(iii) Broken phase: ω0 ↑= 0.
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<latexit sha1_base64="s3b91weTCzieHYzccGi5jK8d3YQ="></latexit>

ω2
0(p; r) =

1

Vr

∫
d3q →ω̂(p↑ q)ω̂(q)↓ εr(q)

<latexit sha1_base64="EUk85zDDTdx9NVmharVxD6PX2FI="></latexit>

(i) Symmetric regime: ω2
0(p; r) → 0.

(ii) Precondensation regime: ω2
0(p; r) ↑= 0 and ω0 = 0.

(iii) Broken phase: ω0 ↑= 0.

<latexit sha1_base64="F3VCIHECPg1PCP+TPoDchTz91D8=">AAACFXicbVDLSsNAFJ34rPVVdekmWIQWpCQi1WXRjcsKfUETwmQ6aYdOJmHmRgghP+HGX3HjQhG3gjv/xukD1NYDF86ccy9z7/FjzhRY1pexsrq2vrFZ2Cpu7+zu7ZcODjsqSiShbRLxSPZ8rChngraBAae9WFIc+px2/fHNxO/eU6lYJFqQxtQN8VCwgBEMWvJKZ04gMckcxYYh9qyKrOY/D4eJANKql7UciKw890plq2ZNYS4Te07KaI6mV/p0BhFJQiqAcKxU37ZicDMsgRFO86KTKBpjMsZD2tdU4JAqN5telZunWhmYQSR1CTCn6u+JDIdKpaGvO0MMI7XoTcT/vH4CwZWbMREnQAWZfRQk3ITInERkDpikBHiqCSaS6V1NMsI6JtBBFnUI9uLJy6RzXrPrtfrdRblxPY+jgI7RCaogG12iBrpFTdRGBD2gJ/SCXo1H49l4M95nrSvGfOYI/YHx8Q1vwZ8C</latexit>

ω0(r)

ω0(→)T→0

<latexit sha1_base64="NRlFs/NyVECubbbV2q4OYpV1gJg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUlEqsuiG5cV2lpIQphMJ+3QyYOZG6GEbtz4K25cKOLWf3Dn3zhps9DWAxcO59zL5ZwgFVyBZX0blZXVtfWN6mZta3tnd8/cP+ipJJOUdWkiEtkPiGKCx6wLHATrp5KRKBDsPhjfFP79A5OKJ3EHJinzIjKMecgpAS355nEHu4KF4OCOn7sywlRymLqSD0fg+Wbdalgz4GVil6SOSrR988sdJDSLWAxUEKUc20rBy4kETgWb1txMsZTQMRkyR9OYREx5+SzFFJ9qZYDDROqJAc/U3xc5iZSaRIHejAiM1KJXiP95TgbhlZfzOM2AxXT+KMwEhgQXleABl4yCmGhCivicYjoiklDQxdV0CfZi5GXSO2/YzUbz7qLeui7rqKIjdILOkI0uUQvdojbqIooe0TN6RW/Gk/FivBsf89WKUd4coj8wPn8ADVuYUw==</latexit>

T [Tcrit]

PR
EC

O
N

D
EN

SA
TI

O
N

<latexit sha1_base64="fiMW9x5qiX71SgjpV/YNVyHR+/E="></latexit>

ω0 = lim
V→↑

1

V

∫
d3xω0(x)

<latexit sha1_base64="vTzS9mfuqU+E3UoWJh4I4Ser9RU=">AAACEnicbZC7SgNBFIZn4y3G26qlzWAQkibsikQbIWhjGcFcIBuWs5NJMmR2dpmZFcOSZ7DxVWwsFLG1svNtnGRTaOIPAz/fOYcz5w9izpR2nG8rt7K6tr6R3yxsbe/s7tn7B00VJZLQBol4JNsBKMqZoA3NNKftWFIIA05bweh6Wm/dU6lYJO70OKbdEAaC9RkBbZBvlz3FBiH4TumhfOlxEANOsTcEnXFDPZlB3y46FWcmvGzcuSmiueq+/eX1IpKEVGjCQamO68S6m4LUjHA6KXiJojGQEQxox1gBIVXddHbSBJ8Y0sP9SJonNJ7R3xMphEqNw8B0hqCHarE2hf/VOonuX3RTJuJEU0GyRf2EYx3haT64xyQlmo+NASKZ+SsmQ5BAtEmxYEJwF09eNs3TilutVG/PirWreRx5dISOUQm56BzV0A2qowYi6BE9o1f0Zj1ZL9a79ZG15qz5zCH6I+vzB+q3nQU=</latexit>

ω0(x) = →ω̂(x)↑Macroscopic limit

<latexit sha1_base64="K4o34ZlJaHC5mNIwIZLaiZSdP7w=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqqH6p7FbcOcgq8XJShhz1fumrN4hZGqE0TFCtu56bGD+jynAmcFrspRoTysZ0iF1LJY1Q+9n80Ck5t8qAhLGyJQ2Zq78nMhppPYkC2xlRM9LL3kz8z+umJrzxMy6T1KBki0VhKoiJyexrMuAKmRETSyhT3N5K2IgqyozNpmhD8JZfXiWty4pXrVQbV+XabR5HAU7hDC7Ag2uowT3UoQkMEJ7hFd6cR+fFeXc+Fq1rTj5zAn/gfP4A4LONAQ==</latexit>r

<latexit sha1_base64="HC4IfyfLQ+iP+0drTHxPvKHOTuY="></latexit>

ω0(p) = ω0 (2ε)
3ϑ(p) +!ω0(p)

<latexit sha1_base64="pZuh4Wpso9tY/4JKIB15BQQRlYw="></latexit>

ω2
0(p; r) =






0, r < rUV ,

→= 0, rUV < r < ε ,

0, r > ε .

<latexit sha1_base64="5jkg3+UEWSXjpI2VfP56DnQEZTI="></latexit>

ω2
0(p; r) =ω2

0(2ε)
3ϑ(p) + ω0 !ω0(p)

(
1 +

(2ε)3

Vr
ϑr(p)

)

+
1

Vr

∫
d3q!ω0(p→ q)!ω0(q) ϑr(q)

<latexit sha1_base64="EUk85zDDTdx9NVmharVxD6PX2FI="></latexit>

(i) Symmetric regime: ω2
0(p; r) → 0.

(ii) Precondensation regime: ω2
0(p; r) ↑= 0 and ω0 = 0.

(iii) Broken phase: ω0 ↑= 0.
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<latexit sha1_base64="s3b91weTCzieHYzccGi5jK8d3YQ="></latexit>

ω2
0(p; r) =

1

Vr

∫
d3q →ω̂(p↑ q)ω̂(q)↓ εr(q)

<latexit sha1_base64="EUk85zDDTdx9NVmharVxD6PX2FI="></latexit>

(i) Symmetric regime: ω2
0(p; r) → 0.

(ii) Precondensation regime: ω2
0(p; r) ↑= 0 and ω0 = 0.

(iii) Broken phase: ω0 ↑= 0.

<latexit sha1_base64="F3VCIHECPg1PCP+TPoDchTz91D8=">AAACFXicbVDLSsNAFJ34rPVVdekmWIQWpCQi1WXRjcsKfUETwmQ6aYdOJmHmRgghP+HGX3HjQhG3gjv/xukD1NYDF86ccy9z7/FjzhRY1pexsrq2vrFZ2Cpu7+zu7ZcODjsqSiShbRLxSPZ8rChngraBAae9WFIc+px2/fHNxO/eU6lYJFqQxtQN8VCwgBEMWvJKZ04gMckcxYYh9qyKrOY/D4eJANKql7UciKw890plq2ZNYS4Te07KaI6mV/p0BhFJQiqAcKxU37ZicDMsgRFO86KTKBpjMsZD2tdU4JAqN5telZunWhmYQSR1CTCn6u+JDIdKpaGvO0MMI7XoTcT/vH4CwZWbMREnQAWZfRQk3ITInERkDpikBHiqCSaS6V1NMsI6JtBBFnUI9uLJy6RzXrPrtfrdRblxPY+jgI7RCaogG12iBrpFTdRGBD2gJ/SCXo1H49l4M95nrSvGfOYI/YHx8Q1vwZ8C</latexit>

ω0(r)

ω0(→)T→0

<latexit sha1_base64="NRlFs/NyVECubbbV2q4OYpV1gJg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUlEqsuiG5cV2lpIQphMJ+3QyYOZG6GEbtz4K25cKOLWf3Dn3zhps9DWAxcO59zL5ZwgFVyBZX0blZXVtfWN6mZta3tnd8/cP+ipJJOUdWkiEtkPiGKCx6wLHATrp5KRKBDsPhjfFP79A5OKJ3EHJinzIjKMecgpAS355nEHu4KF4OCOn7sywlRymLqSD0fg+Wbdalgz4GVil6SOSrR988sdJDSLWAxUEKUc20rBy4kETgWb1txMsZTQMRkyR9OYREx5+SzFFJ9qZYDDROqJAc/U3xc5iZSaRIHejAiM1KJXiP95TgbhlZfzOM2AxXT+KMwEhgQXleABl4yCmGhCivicYjoiklDQxdV0CfZi5GXSO2/YzUbz7qLeui7rqKIjdILOkI0uUQvdojbqIooe0TN6RW/Gk/FivBsf89WKUd4coj8wPn8ADVuYUw==</latexit>

T [Tcrit]

PR
EC

O
N

D
EN

SA
TI

O
N

<latexit sha1_base64="fiMW9x5qiX71SgjpV/YNVyHR+/E="></latexit>

ω0 = lim
V→↑

1

V

∫
d3xω0(x)

<latexit sha1_base64="vTzS9mfuqU+E3UoWJh4I4Ser9RU=">AAACEnicbZC7SgNBFIZn4y3G26qlzWAQkibsikQbIWhjGcFcIBuWs5NJMmR2dpmZFcOSZ7DxVWwsFLG1svNtnGRTaOIPAz/fOYcz5w9izpR2nG8rt7K6tr6R3yxsbe/s7tn7B00VJZLQBol4JNsBKMqZoA3NNKftWFIIA05bweh6Wm/dU6lYJO70OKbdEAaC9RkBbZBvlz3FBiH4TumhfOlxEANOsTcEnXFDPZlB3y46FWcmvGzcuSmiueq+/eX1IpKEVGjCQamO68S6m4LUjHA6KXiJojGQEQxox1gBIVXddHbSBJ8Y0sP9SJonNJ7R3xMphEqNw8B0hqCHarE2hf/VOonuX3RTJuJEU0GyRf2EYx3haT64xyQlmo+NASKZ+SsmQ5BAtEmxYEJwF09eNs3TilutVG/PirWreRx5dISOUQm56BzV0A2qowYi6BE9o1f0Zj1ZL9a79ZG15qz5zCH6I+vzB+q3nQU=</latexit>

ω0(x) = →ω̂(x)↑Macroscopic limit

<latexit sha1_base64="K4o34ZlJaHC5mNIwIZLaiZSdP7w=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqqH6p7FbcOcgq8XJShhz1fumrN4hZGqE0TFCtu56bGD+jynAmcFrspRoTysZ0iF1LJY1Q+9n80Ck5t8qAhLGyJQ2Zq78nMhppPYkC2xlRM9LL3kz8z+umJrzxMy6T1KBki0VhKoiJyexrMuAKmRETSyhT3N5K2IgqyozNpmhD8JZfXiWty4pXrVQbV+XabR5HAU7hDC7Ag2uowT3UoQkMEJ7hFd6cR+fFeXc+Fq1rTj5zAn/gfP4A4LONAQ==</latexit>r

<latexit sha1_base64="d5e7WEkogoN5JrZLXvxJvwqhbQM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48VTFtsQ9lsN+3S3U3Y3Qgl9F948aCIV/+NN/+N2zQHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8epItQnMY9VN8Saciapb5jhtJsoikXIaSec3M79zhNVmsXywUwTGgg8kixiBBsrPapB1lcC+e3ZoFpz624OtEq8gtSgQGtQ/eoPY5IKKg3hWOue5yYmyLAyjHA6q/RTTRNMJnhEe5ZKLKgOsvziGTqzyhBFsbIlDcrV3xMZFlpPRWg7BTZjvezNxf+8Xmqi6yBjMkkNlWSxKEo5MjGav4+GTFFi+NQSTBSztyIyxgoTY0Oq2BC85ZdXSfui7jXqjfvLWvOmiKMMJ3AK5+DBFTThDlrgAwEJz/AKb452Xpx352PRWnKKmWP4A+fzB1gpkLg=</latexit>rUV

<latexit sha1_base64="HC4IfyfLQ+iP+0drTHxPvKHOTuY="></latexit>

ω0(p) = ω0 (2ε)
3ϑ(p) +!ω0(p)

<latexit sha1_base64="pZuh4Wpso9tY/4JKIB15BQQRlYw="></latexit>

ω2
0(p; r) =






0, r < rUV ,

→= 0, rUV < r < ε ,

0, r > ε .

<latexit sha1_base64="5jkg3+UEWSXjpI2VfP56DnQEZTI="></latexit>

ω2
0(p; r) =ω2

0(2ε)
3ϑ(p) + ω0 !ω0(p)

(
1 +

(2ε)3

Vr
ϑr(p)

)

+
1

Vr

∫
d3q!ω0(p→ q)!ω0(q) ϑr(q)

<latexit sha1_base64="EUk85zDDTdx9NVmharVxD6PX2FI="></latexit>

(i) Symmetric regime: ω2
0(p; r) → 0.

(ii) Precondensation regime: ω2
0(p; r) ↑= 0 and ω0 = 0.

(iii) Broken phase: ω0 ↑= 0.
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<latexit sha1_base64="s3b91weTCzieHYzccGi5jK8d3YQ="></latexit>

ω2
0(p; r) =

1

Vr

∫
d3q →ω̂(p↑ q)ω̂(q)↓ εr(q)

<latexit sha1_base64="EUk85zDDTdx9NVmharVxD6PX2FI="></latexit>

(i) Symmetric regime: ω2
0(p; r) → 0.

(ii) Precondensation regime: ω2
0(p; r) ↑= 0 and ω0 = 0.

(iii) Broken phase: ω0 ↑= 0.

<latexit sha1_base64="F3VCIHECPg1PCP+TPoDchTz91D8=">AAACFXicbVDLSsNAFJ34rPVVdekmWIQWpCQi1WXRjcsKfUETwmQ6aYdOJmHmRgghP+HGX3HjQhG3gjv/xukD1NYDF86ccy9z7/FjzhRY1pexsrq2vrFZ2Cpu7+zu7ZcODjsqSiShbRLxSPZ8rChngraBAae9WFIc+px2/fHNxO/eU6lYJFqQxtQN8VCwgBEMWvJKZ04gMckcxYYh9qyKrOY/D4eJANKql7UciKw890plq2ZNYS4Te07KaI6mV/p0BhFJQiqAcKxU37ZicDMsgRFO86KTKBpjMsZD2tdU4JAqN5telZunWhmYQSR1CTCn6u+JDIdKpaGvO0MMI7XoTcT/vH4CwZWbMREnQAWZfRQk3ITInERkDpikBHiqCSaS6V1NMsI6JtBBFnUI9uLJy6RzXrPrtfrdRblxPY+jgI7RCaogG12iBrpFTdRGBD2gJ/SCXo1H49l4M95nrSvGfOYI/YHx8Q1vwZ8C</latexit>

ω0(r)

ω0(→)T→0

<latexit sha1_base64="NRlFs/NyVECubbbV2q4OYpV1gJg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUlEqsuiG5cV2lpIQphMJ+3QyYOZG6GEbtz4K25cKOLWf3Dn3zhps9DWAxcO59zL5ZwgFVyBZX0blZXVtfWN6mZta3tnd8/cP+ipJJOUdWkiEtkPiGKCx6wLHATrp5KRKBDsPhjfFP79A5OKJ3EHJinzIjKMecgpAS355nEHu4KF4OCOn7sywlRymLqSD0fg+Wbdalgz4GVil6SOSrR988sdJDSLWAxUEKUc20rBy4kETgWb1txMsZTQMRkyR9OYREx5+SzFFJ9qZYDDROqJAc/U3xc5iZSaRIHejAiM1KJXiP95TgbhlZfzOM2AxXT+KMwEhgQXleABl4yCmGhCivicYjoiklDQxdV0CfZi5GXSO2/YzUbz7qLeui7rqKIjdILOkI0uUQvdojbqIooe0TN6RW/Gk/FivBsf89WKUd4coj8wPn8ADVuYUw==</latexit>

T [Tcrit]

PR
EC

O
N

D
EN

SA
TI

O
N

<latexit sha1_base64="fiMW9x5qiX71SgjpV/YNVyHR+/E="></latexit>

ω0 = lim
V→↑

1

V

∫
d3xω0(x)

<latexit sha1_base64="vTzS9mfuqU+E3UoWJh4I4Ser9RU=">AAACEnicbZC7SgNBFIZn4y3G26qlzWAQkibsikQbIWhjGcFcIBuWs5NJMmR2dpmZFcOSZ7DxVWwsFLG1svNtnGRTaOIPAz/fOYcz5w9izpR2nG8rt7K6tr6R3yxsbe/s7tn7B00VJZLQBol4JNsBKMqZoA3NNKftWFIIA05bweh6Wm/dU6lYJO70OKbdEAaC9RkBbZBvlz3FBiH4TumhfOlxEANOsTcEnXFDPZlB3y46FWcmvGzcuSmiueq+/eX1IpKEVGjCQamO68S6m4LUjHA6KXiJojGQEQxox1gBIVXddHbSBJ8Y0sP9SJonNJ7R3xMphEqNw8B0hqCHarE2hf/VOonuX3RTJuJEU0GyRf2EYx3haT64xyQlmo+NASKZ+SsmQ5BAtEmxYEJwF09eNs3TilutVG/PirWreRx5dISOUQm56BzV0A2qowYi6BE9o1f0Zj1ZL9a79ZG15qz5zCH6I+vzB+q3nQU=</latexit>

ω0(x) = →ω̂(x)↑Macroscopic limit

<latexit sha1_base64="K4o34ZlJaHC5mNIwIZLaiZSdP7w=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqqH6p7FbcOcgq8XJShhz1fumrN4hZGqE0TFCtu56bGD+jynAmcFrspRoTysZ0iF1LJY1Q+9n80Ck5t8qAhLGyJQ2Zq78nMhppPYkC2xlRM9LL3kz8z+umJrzxMy6T1KBki0VhKoiJyexrMuAKmRETSyhT3N5K2IgqyozNpmhD8JZfXiWty4pXrVQbV+XabR5HAU7hDC7Ag2uowT3UoQkMEJ7hFd6cR+fFeXc+Fq1rTj5zAn/gfP4A4LONAQ==</latexit>r

<latexit sha1_base64="Vf1Azr0psEe8sNLkarqAone9LXI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rGi/YA2lM120y7dbMLuRCyhP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LRzdRvPXJtRKwecJxwP6IDJULBKFrpvvskeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnZBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieOVnQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTtCF4iy8vk+Z5xatWqncX5dp1HkcBjuEEzsCDS6jBLdShAQwG8Ayv8OZI58V5dz7mrStOPnMEf+B8/gBfd43g</latexit>

ω <latexit sha1_base64="d5e7WEkogoN5JrZLXvxJvwqhbQM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48VTFtsQ9lsN+3S3U3Y3Qgl9F948aCIV/+NN/+N2zQHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8epItQnMY9VN8Saciapb5jhtJsoikXIaSec3M79zhNVmsXywUwTGgg8kixiBBsrPapB1lcC+e3ZoFpz624OtEq8gtSgQGtQ/eoPY5IKKg3hWOue5yYmyLAyjHA6q/RTTRNMJnhEe5ZKLKgOsvziGTqzyhBFsbIlDcrV3xMZFlpPRWg7BTZjvezNxf+8Xmqi6yBjMkkNlWSxKEo5MjGav4+GTFFi+NQSTBSztyIyxgoTY0Oq2BC85ZdXSfui7jXqjfvLWvOmiKMMJ3AK5+DBFTThDlrgAwEJz/AKb452Xpx352PRWnKKmWP4A+fzB1gpkLg=</latexit>rUV

<latexit sha1_base64="HC4IfyfLQ+iP+0drTHxPvKHOTuY="></latexit>

ω0(p) = ω0 (2ε)
3ϑ(p) +!ω0(p)

<latexit sha1_base64="pZuh4Wpso9tY/4JKIB15BQQRlYw="></latexit>

ω2
0(p; r) =






0, r < rUV ,

→= 0, rUV < r < ε ,

0, r > ε .

<latexit sha1_base64="5jkg3+UEWSXjpI2VfP56DnQEZTI="></latexit>

ω2
0(p; r) =ω2

0(2ε)
3ϑ(p) + ω0 !ω0(p)

(
1 +

(2ε)3

Vr
ϑr(p)

)

+
1

Vr

∫
d3q!ω0(p→ q)!ω0(q) ϑr(q)

<latexit sha1_base64="EUk85zDDTdx9NVmharVxD6PX2FI="></latexit>

(i) Symmetric regime: ω2
0(p; r) → 0.

(ii) Precondensation regime: ω2
0(p; r) ↑= 0 and ω0 = 0.

(iii) Broken phase: ω0 ↑= 0.
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<latexit sha1_base64="s3b91weTCzieHYzccGi5jK8d3YQ="></latexit>

ω2
0(p; r) =

1

Vr

∫
d3q →ω̂(p↑ q)ω̂(q)↓ εr(q)

<latexit sha1_base64="EUk85zDDTdx9NVmharVxD6PX2FI="></latexit>

(i) Symmetric regime: ω2
0(p; r) → 0.

(ii) Precondensation regime: ω2
0(p; r) ↑= 0 and ω0 = 0.

(iii) Broken phase: ω0 ↑= 0.

<latexit sha1_base64="F3VCIHECPg1PCP+TPoDchTz91D8=">AAACFXicbVDLSsNAFJ34rPVVdekmWIQWpCQi1WXRjcsKfUETwmQ6aYdOJmHmRgghP+HGX3HjQhG3gjv/xukD1NYDF86ccy9z7/FjzhRY1pexsrq2vrFZ2Cpu7+zu7ZcODjsqSiShbRLxSPZ8rChngraBAae9WFIc+px2/fHNxO/eU6lYJFqQxtQN8VCwgBEMWvJKZ04gMckcxYYh9qyKrOY/D4eJANKql7UciKw890plq2ZNYS4Te07KaI6mV/p0BhFJQiqAcKxU37ZicDMsgRFO86KTKBpjMsZD2tdU4JAqN5telZunWhmYQSR1CTCn6u+JDIdKpaGvO0MMI7XoTcT/vH4CwZWbMREnQAWZfRQk3ITInERkDpikBHiqCSaS6V1NMsI6JtBBFnUI9uLJy6RzXrPrtfrdRblxPY+jgI7RCaogG12iBrpFTdRGBD2gJ/SCXo1H49l4M95nrSvGfOYI/YHx8Q1vwZ8C</latexit>

ω0(r)

ω0(→)T→0

<latexit sha1_base64="NRlFs/NyVECubbbV2q4OYpV1gJg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUlEqsuiG5cV2lpIQphMJ+3QyYOZG6GEbtz4K25cKOLWf3Dn3zhps9DWAxcO59zL5ZwgFVyBZX0blZXVtfWN6mZta3tnd8/cP+ipJJOUdWkiEtkPiGKCx6wLHATrp5KRKBDsPhjfFP79A5OKJ3EHJinzIjKMecgpAS355nEHu4KF4OCOn7sywlRymLqSD0fg+Wbdalgz4GVil6SOSrR988sdJDSLWAxUEKUc20rBy4kETgWb1txMsZTQMRkyR9OYREx5+SzFFJ9qZYDDROqJAc/U3xc5iZSaRIHejAiM1KJXiP95TgbhlZfzOM2AxXT+KMwEhgQXleABl4yCmGhCivicYjoiklDQxdV0CfZi5GXSO2/YzUbz7qLeui7rqKIjdILOkI0uUQvdojbqIooe0TN6RW/Gk/FivBsf89WKUd4coj8wPn8ADVuYUw==</latexit>

T [Tcrit]

PR
EC

O
N

D
EN

SA
TI

O
N

<latexit sha1_base64="fiMW9x5qiX71SgjpV/YNVyHR+/E="></latexit>

ω0 = lim
V→↑

1

V

∫
d3xω0(x)

<latexit sha1_base64="vTzS9mfuqU+E3UoWJh4I4Ser9RU=">AAACEnicbZC7SgNBFIZn4y3G26qlzWAQkibsikQbIWhjGcFcIBuWs5NJMmR2dpmZFcOSZ7DxVWwsFLG1svNtnGRTaOIPAz/fOYcz5w9izpR2nG8rt7K6tr6R3yxsbe/s7tn7B00VJZLQBol4JNsBKMqZoA3NNKftWFIIA05bweh6Wm/dU6lYJO70OKbdEAaC9RkBbZBvlz3FBiH4TumhfOlxEANOsTcEnXFDPZlB3y46FWcmvGzcuSmiueq+/eX1IpKEVGjCQamO68S6m4LUjHA6KXiJojGQEQxox1gBIVXddHbSBJ8Y0sP9SJonNJ7R3xMphEqNw8B0hqCHarE2hf/VOonuX3RTJuJEU0GyRf2EYx3haT64xyQlmo+NASKZ+SsmQ5BAtEmxYEJwF09eNs3TilutVG/PirWreRx5dISOUQm56BzV0A2qowYi6BE9o1f0Zj1ZL9a79ZG15qz5zCH6I+vzB+q3nQU=</latexit>

ω0(x) = →ω̂(x)↑Macroscopic limit

<latexit sha1_base64="K4o34ZlJaHC5mNIwIZLaiZSdP7w=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqqH6p7FbcOcgq8XJShhz1fumrN4hZGqE0TFCtu56bGD+jynAmcFrspRoTysZ0iF1LJY1Q+9n80Ck5t8qAhLGyJQ2Zq78nMhppPYkC2xlRM9LL3kz8z+umJrzxMy6T1KBki0VhKoiJyexrMuAKmRETSyhT3N5K2IgqyozNpmhD8JZfXiWty4pXrVQbV+XabR5HAU7hDC7Ag2uowT3UoQkMEJ7hFd6cR+fFeXc+Fq1rTj5zAn/gfP4A4LONAQ==</latexit>r

<latexit sha1_base64="Vf1Azr0psEe8sNLkarqAone9LXI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rGi/YA2lM120y7dbMLuRCyhP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LRzdRvPXJtRKwecJxwP6IDJULBKFrpvvskeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnZBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieOVnQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTtCF4iy8vk+Z5xatWqncX5dp1HkcBjuEEzsCDS6jBLdShAQwG8Ayv8OZI58V5dz7mrStOPnMEf+B8/gBfd43g</latexit>

ω <latexit sha1_base64="d5e7WEkogoN5JrZLXvxJvwqhbQM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48VTFtsQ9lsN+3S3U3Y3Qgl9F948aCIV/+NN/+N2zQHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8epItQnMY9VN8Saciapb5jhtJsoikXIaSec3M79zhNVmsXywUwTGgg8kixiBBsrPapB1lcC+e3ZoFpz624OtEq8gtSgQGtQ/eoPY5IKKg3hWOue5yYmyLAyjHA6q/RTTRNMJnhEe5ZKLKgOsvziGTqzyhBFsbIlDcrV3xMZFlpPRWg7BTZjvezNxf+8Xmqi6yBjMkkNlWSxKEo5MjGav4+GTFFi+NQSTBSztyIyxgoTY0Oq2BC85ZdXSfui7jXqjfvLWvOmiKMMJ3AK5+DBFTThDlrgAwEJz/AKb452Xpx352PRWnKKmWP4A+fzB1gpkLg=</latexit>rUV

<latexit sha1_base64="HC4IfyfLQ+iP+0drTHxPvKHOTuY="></latexit>

ω0(p) = ω0 (2ε)
3ϑ(p) +!ω0(p)

<latexit sha1_base64="pZuh4Wpso9tY/4JKIB15BQQRlYw="></latexit>

ω2
0(p; r) =






0, r < rUV ,

→= 0, rUV < r < ε ,

0, r > ε .

<latexit sha1_base64="5jkg3+UEWSXjpI2VfP56DnQEZTI="></latexit>

ω2
0(p; r) =ω2

0(2ε)
3ϑ(p) + ω0 !ω0(p)

(
1 +

(2ε)3

Vr
ϑr(p)

)

+
1

Vr

∫
d3q!ω0(p→ q)!ω0(q) ϑr(q)

<latexit sha1_base64="EUk85zDDTdx9NVmharVxD6PX2FI="></latexit>

(i) Symmetric regime: ω2
0(p; r) → 0.

(ii) Precondensation regime: ω2
0(p; r) ↑= 0 and ω0 = 0.

(iii) Broken phase: ω0 ↑= 0.

<latexit sha1_base64="EUk85zDDTdx9NVmharVxD6PX2FI="></latexit>

(i) Symmetric regime: ω2
0(p; r) → 0.

(ii) Precondensation regime: ω2
0(p; r) ↑= 0 and ω0 = 0.

(iii) Broken phase: ω0 ↑= 0.
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Hallmarks of precondensation

4

<latexit sha1_base64="s3b91weTCzieHYzccGi5jK8d3YQ="></latexit>

ω2
0(p; r) =

1

Vr

∫
d3q →ω̂(p↑ q)ω̂(q)↓ εr(q)

<latexit sha1_base64="EUk85zDDTdx9NVmharVxD6PX2FI="></latexit>

(i) Symmetric regime: ω2
0(p; r) → 0.

(ii) Precondensation regime: ω2
0(p; r) ↑= 0 and ω0 = 0.

(iii) Broken phase: ω0 ↑= 0.

<latexit sha1_base64="F3VCIHECPg1PCP+TPoDchTz91D8=">AAACFXicbVDLSsNAFJ34rPVVdekmWIQWpCQi1WXRjcsKfUETwmQ6aYdOJmHmRgghP+HGX3HjQhG3gjv/xukD1NYDF86ccy9z7/FjzhRY1pexsrq2vrFZ2Cpu7+zu7ZcODjsqSiShbRLxSPZ8rChngraBAae9WFIc+px2/fHNxO/eU6lYJFqQxtQN8VCwgBEMWvJKZ04gMckcxYYh9qyKrOY/D4eJANKql7UciKw890plq2ZNYS4Te07KaI6mV/p0BhFJQiqAcKxU37ZicDMsgRFO86KTKBpjMsZD2tdU4JAqN5telZunWhmYQSR1CTCn6u+JDIdKpaGvO0MMI7XoTcT/vH4CwZWbMREnQAWZfRQk3ITInERkDpikBHiqCSaS6V1NMsI6JtBBFnUI9uLJy6RzXrPrtfrdRblxPY+jgI7RCaogG12iBrpFTdRGBD2gJ/SCXo1H49l4M95nrSvGfOYI/YHx8Q1vwZ8C</latexit>

ω0(r)

ω0(→)T→0

<latexit sha1_base64="NRlFs/NyVECubbbV2q4OYpV1gJg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUlEqsuiG5cV2lpIQphMJ+3QyYOZG6GEbtz4K25cKOLWf3Dn3zhps9DWAxcO59zL5ZwgFVyBZX0blZXVtfWN6mZta3tnd8/cP+ipJJOUdWkiEtkPiGKCx6wLHATrp5KRKBDsPhjfFP79A5OKJ3EHJinzIjKMecgpAS355nEHu4KF4OCOn7sywlRymLqSD0fg+Wbdalgz4GVil6SOSrR988sdJDSLWAxUEKUc20rBy4kETgWb1txMsZTQMRkyR9OYREx5+SzFFJ9qZYDDROqJAc/U3xc5iZSaRIHejAiM1KJXiP95TgbhlZfzOM2AxXT+KMwEhgQXleABl4yCmGhCivicYjoiklDQxdV0CfZi5GXSO2/YzUbz7qLeui7rqKIjdILOkI0uUQvdojbqIooe0TN6RW/Gk/FivBsf89WKUd4coj8wPn8ADVuYUw==</latexit>

T [Tcrit]

PR
EC

O
N

D
EN

SA
TI

O
N

<latexit sha1_base64="fiMW9x5qiX71SgjpV/YNVyHR+/E="></latexit>

ω0 = lim
V→↑

1

V

∫
d3xω0(x)

<latexit sha1_base64="vTzS9mfuqU+E3UoWJh4I4Ser9RU=">AAACEnicbZC7SgNBFIZn4y3G26qlzWAQkibsikQbIWhjGcFcIBuWs5NJMmR2dpmZFcOSZ7DxVWwsFLG1svNtnGRTaOIPAz/fOYcz5w9izpR2nG8rt7K6tr6R3yxsbe/s7tn7B00VJZLQBol4JNsBKMqZoA3NNKftWFIIA05bweh6Wm/dU6lYJO70OKbdEAaC9RkBbZBvlz3FBiH4TumhfOlxEANOsTcEnXFDPZlB3y46FWcmvGzcuSmiueq+/eX1IpKEVGjCQamO68S6m4LUjHA6KXiJojGQEQxox1gBIVXddHbSBJ8Y0sP9SJonNJ7R3xMphEqNw8B0hqCHarE2hf/VOonuX3RTJuJEU0GyRf2EYx3haT64xyQlmo+NASKZ+SsmQ5BAtEmxYEJwF09eNs3TilutVG/PirWreRx5dISOUQm56BzV0A2qowYi6BE9o1f0Zj1ZL9a79ZG15qz5zCH6I+vzB+q3nQU=</latexit>

ω0(x) = →ω̂(x)↑Macroscopic limit

<latexit sha1_base64="K4o34ZlJaHC5mNIwIZLaiZSdP7w=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqqH6p7FbcOcgq8XJShhz1fumrN4hZGqE0TFCtu56bGD+jynAmcFrspRoTysZ0iF1LJY1Q+9n80Ck5t8qAhLGyJQ2Zq78nMhppPYkC2xlRM9LL3kz8z+umJrzxMy6T1KBki0VhKoiJyexrMuAKmRETSyhT3N5K2IgqyozNpmhD8JZfXiWty4pXrVQbV+XabR5HAU7hDC7Ag2uowT3UoQkMEJ7hFd6cR+fFeXc+Fq1rTj5zAn/gfP4A4LONAQ==</latexit>r

<latexit sha1_base64="Vf1Azr0psEe8sNLkarqAone9LXI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rGi/YA2lM120y7dbMLuRCyhP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LRzdRvPXJtRKwecJxwP6IDJULBKFrpvvskeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnZBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieOVnQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTtCF4iy8vk+Z5xatWqncX5dp1HkcBjuEEzsCDS6jBLdShAQwG8Ayv8OZI58V5dz7mrStOPnMEf+B8/gBfd43g</latexit>

ω <latexit sha1_base64="d5e7WEkogoN5JrZLXvxJvwqhbQM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48VTFtsQ9lsN+3S3U3Y3Qgl9F948aCIV/+NN/+N2zQHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8epItQnMY9VN8Saciapb5jhtJsoikXIaSec3M79zhNVmsXywUwTGgg8kixiBBsrPapB1lcC+e3ZoFpz624OtEq8gtSgQGtQ/eoPY5IKKg3hWOue5yYmyLAyjHA6q/RTTRNMJnhEe5ZKLKgOsvziGTqzyhBFsbIlDcrV3xMZFlpPRWg7BTZjvezNxf+8Xmqi6yBjMkkNlWSxKEo5MjGav4+GTFFi+NQSTBSztyIyxgoTY0Oq2BC85ZdXSfui7jXqjfvLWvOmiKMMJ3AK5+DBFTThDlrgAwEJz/AKb452Xpx352PRWnKKmWP4A+fzB1gpkLg=</latexit>rUV

<latexit sha1_base64="HC4IfyfLQ+iP+0drTHxPvKHOTuY="></latexit>

ω0(p) = ω0 (2ε)
3ϑ(p) +!ω0(p)

<latexit sha1_base64="pZuh4Wpso9tY/4JKIB15BQQRlYw="></latexit>

ω2
0(p; r) =






0, r < rUV ,

→= 0, rUV < r < ε ,

0, r > ε .

<latexit sha1_base64="5jkg3+UEWSXjpI2VfP56DnQEZTI="></latexit>

ω2
0(p; r) =ω2

0(2ε)
3ϑ(p) + ω0 !ω0(p)

(
1 +

(2ε)3

Vr
ϑr(p)

)

+
1

Vr

∫
d3q!ω0(p→ q)!ω0(q) ϑr(q)

<latexit sha1_base64="EUk85zDDTdx9NVmharVxD6PX2FI="></latexit>

(i) Symmetric regime: ω2
0(p; r) → 0.

(ii) Precondensation regime: ω2
0(p; r) ↑= 0 and ω0 = 0.

(iii) Broken phase: ω0 ↑= 0.

<latexit sha1_base64="EUk85zDDTdx9NVmharVxD6PX2FI="></latexit>

(i) Symmetric regime: ω2
0(p; r) → 0.

(ii) Precondensation regime: ω2
0(p; r) ↑= 0 and ω0 = 0.

(iii) Broken phase: ω0 ↑= 0.
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Hallmarks of precondensation

4

<latexit sha1_base64="s3b91weTCzieHYzccGi5jK8d3YQ="></latexit>

ω2
0(p; r) =

1

Vr

∫
d3q →ω̂(p↑ q)ω̂(q)↓ εr(q)

<latexit sha1_base64="EUk85zDDTdx9NVmharVxD6PX2FI="></latexit>

(i) Symmetric regime: ω2
0(p; r) → 0.

(ii) Precondensation regime: ω2
0(p; r) ↑= 0 and ω0 = 0.

(iii) Broken phase: ω0 ↑= 0.

<latexit sha1_base64="F3VCIHECPg1PCP+TPoDchTz91D8=">AAACFXicbVDLSsNAFJ34rPVVdekmWIQWpCQi1WXRjcsKfUETwmQ6aYdOJmHmRgghP+HGX3HjQhG3gjv/xukD1NYDF86ccy9z7/FjzhRY1pexsrq2vrFZ2Cpu7+zu7ZcODjsqSiShbRLxSPZ8rChngraBAae9WFIc+px2/fHNxO/eU6lYJFqQxtQN8VCwgBEMWvJKZ04gMckcxYYh9qyKrOY/D4eJANKql7UciKw890plq2ZNYS4Te07KaI6mV/p0BhFJQiqAcKxU37ZicDMsgRFO86KTKBpjMsZD2tdU4JAqN5telZunWhmYQSR1CTCn6u+JDIdKpaGvO0MMI7XoTcT/vH4CwZWbMREnQAWZfRQk3ITInERkDpikBHiqCSaS6V1NMsI6JtBBFnUI9uLJy6RzXrPrtfrdRblxPY+jgI7RCaogG12iBrpFTdRGBD2gJ/SCXo1H49l4M95nrSvGfOYI/YHx8Q1vwZ8C</latexit>

ω0(r)

ω0(→)T→0

<latexit sha1_base64="NRlFs/NyVECubbbV2q4OYpV1gJg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUlEqsuiG5cV2lpIQphMJ+3QyYOZG6GEbtz4K25cKOLWf3Dn3zhps9DWAxcO59zL5ZwgFVyBZX0blZXVtfWN6mZta3tnd8/cP+ipJJOUdWkiEtkPiGKCx6wLHATrp5KRKBDsPhjfFP79A5OKJ3EHJinzIjKMecgpAS355nEHu4KF4OCOn7sywlRymLqSD0fg+Wbdalgz4GVil6SOSrR988sdJDSLWAxUEKUc20rBy4kETgWb1txMsZTQMRkyR9OYREx5+SzFFJ9qZYDDROqJAc/U3xc5iZSaRIHejAiM1KJXiP95TgbhlZfzOM2AxXT+KMwEhgQXleABl4yCmGhCivicYjoiklDQxdV0CfZi5GXSO2/YzUbz7qLeui7rqKIjdILOkI0uUQvdojbqIooe0TN6RW/Gk/FivBsf89WKUd4coj8wPn8ADVuYUw==</latexit>

T [Tcrit]

PR
EC

O
N

D
EN

SA
TI

O
N

<latexit sha1_base64="fiMW9x5qiX71SgjpV/YNVyHR+/E="></latexit>

ω0 = lim
V→↑

1

V

∫
d3xω0(x)

<latexit sha1_base64="vTzS9mfuqU+E3UoWJh4I4Ser9RU=">AAACEnicbZC7SgNBFIZn4y3G26qlzWAQkibsikQbIWhjGcFcIBuWs5NJMmR2dpmZFcOSZ7DxVWwsFLG1svNtnGRTaOIPAz/fOYcz5w9izpR2nG8rt7K6tr6R3yxsbe/s7tn7B00VJZLQBol4JNsBKMqZoA3NNKftWFIIA05bweh6Wm/dU6lYJO70OKbdEAaC9RkBbZBvlz3FBiH4TumhfOlxEANOsTcEnXFDPZlB3y46FWcmvGzcuSmiueq+/eX1IpKEVGjCQamO68S6m4LUjHA6KXiJojGQEQxox1gBIVXddHbSBJ8Y0sP9SJonNJ7R3xMphEqNw8B0hqCHarE2hf/VOonuX3RTJuJEU0GyRf2EYx3haT64xyQlmo+NASKZ+SsmQ5BAtEmxYEJwF09eNs3TilutVG/PirWreRx5dISOUQm56BzV0A2qowYi6BE9o1f0Zj1ZL9a79ZG15qz5zCH6I+vzB+q3nQU=</latexit>

ω0(x) = →ω̂(x)↑Macroscopic limit

<latexit sha1_base64="K4o34ZlJaHC5mNIwIZLaiZSdP7w=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqqH6p7FbcOcgq8XJShhz1fumrN4hZGqE0TFCtu56bGD+jynAmcFrspRoTysZ0iF1LJY1Q+9n80Ck5t8qAhLGyJQ2Zq78nMhppPYkC2xlRM9LL3kz8z+umJrzxMy6T1KBki0VhKoiJyexrMuAKmRETSyhT3N5K2IgqyozNpmhD8JZfXiWty4pXrVQbV+XabR5HAU7hDC7Ag2uowT3UoQkMEJ7hFd6cR+fFeXc+Fq1rTj5zAn/gfP4A4LONAQ==</latexit>r

<latexit sha1_base64="Vf1Azr0psEe8sNLkarqAone9LXI=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rGi/YA2lM120y7dbMLuRCyhP8GLB0W8+ou8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LRzdRvPXJtRKwecJxwP6IDJULBKFrpvvskeqWyW3FnIMvEy0kZctR7pa9uP2ZpxBUySY3peG6CfkY1Cib5pNhNDU8oG9EB71iqaMSNn81OnZBTq/RJGGtbCslM/T2R0ciYcRTYzoji0Cx6U/E/r5NieOVnQiUpcsXmi8JUEozJ9G/SF5ozlGNLKNPC3krYkGrK0KZTtCF4iy8vk+Z5xatWqncX5dp1HkcBjuEEzsCDS6jBLdShAQwG8Ayv8OZI58V5dz7mrStOPnMEf+B8/gBfd43g</latexit>

ω <latexit sha1_base64="d5e7WEkogoN5JrZLXvxJvwqhbQM=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48VTFtsQ9lsN+3S3U3Y3Qgl9F948aCIV/+NN/+N2zQHbX0w8Hhvhpl5YcKZNq777ZTW1jc2t8rblZ3dvf2D6uFRW8epItQnMY9VN8Saciapb5jhtJsoikXIaSec3M79zhNVmsXywUwTGgg8kixiBBsrPapB1lcC+e3ZoFpz624OtEq8gtSgQGtQ/eoPY5IKKg3hWOue5yYmyLAyjHA6q/RTTRNMJnhEe5ZKLKgOsvziGTqzyhBFsbIlDcrV3xMZFlpPRWg7BTZjvezNxf+8Xmqi6yBjMkkNlWSxKEo5MjGav4+GTFFi+NQSTBSztyIyxgoTY0Oq2BC85ZdXSfui7jXqjfvLWvOmiKMMJ3AK5+DBFTThDlrgAwEJz/AKb452Xpx352PRWnKKmWP4A+fzB1gpkLg=</latexit>rUV

<latexit sha1_base64="HC4IfyfLQ+iP+0drTHxPvKHOTuY="></latexit>

ω0(p) = ω0 (2ε)
3ϑ(p) +!ω0(p)

<latexit sha1_base64="pZuh4Wpso9tY/4JKIB15BQQRlYw="></latexit>

ω2
0(p; r) =






0, r < rUV ,

→= 0, rUV < r < ε ,

0, r > ε .

<latexit sha1_base64="5jkg3+UEWSXjpI2VfP56DnQEZTI="></latexit>

ω2
0(p; r) =ω2

0(2ε)
3ϑ(p) + ω0 !ω0(p)

(
1 +

(2ε)3

Vr
ϑr(p)

)

+
1

Vr

∫
d3q!ω0(p→ q)!ω0(q) ϑr(q)

<latexit sha1_base64="EUk85zDDTdx9NVmharVxD6PX2FI="></latexit>

(i) Symmetric regime: ω2
0(p; r) → 0.

(ii) Precondensation regime: ω2
0(p; r) ↑= 0 and ω0 = 0.

(iii) Broken phase: ω0 ↑= 0.

<latexit sha1_base64="EUk85zDDTdx9NVmharVxD6PX2FI="></latexit>

(i) Symmetric regime: ω2
0(p; r) → 0.

(ii) Precondensation regime: ω2
0(p; r) ↑= 0 and ω0 = 0.

(iii) Broken phase: ω0 ↑= 0.
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Functional Renormalisation Group

• Exact derivation 

• One loop 

• Non-perturbative 

• Mass-dependent 

• Analytic regulators 

• Versatile 

• Systematic expansion 
schemes 

• UV-IR finite 

• Diagrammatic 

• Real-time formulation 

… 

Wetterich ’93

Flow equation:
<latexit sha1_base64="Hs05UPIQlH6dAsnklhJfaYJxs4c="></latexit>

@t�k [�] =
1

2
Tr

"
1

�(2)
k +Rk

@tRk

#

<latexit sha1_base64="v41pw9TLWvPy1ujqA2Wcoi4zMWc="></latexit>

@t ⌘ k @k

• Scale-dependent effective action:  

- Average action of fields over a   space-time volume  

- Kadanoff’s block-spinning idea in the continuum limit

k−d

<latexit sha1_base64="Xl+N4nft3HdhQojmHZAgko9JWvU="></latexit>

�k[�] =

Z

x
J(x)�(x)�Wk[J ]��Sk[�]

<latexit sha1_base64="suqPWuNa2zWWAXkMs2yysxfPXDY="></latexit>

�Sk[�] =

Z

p
�(p)Rk�(�p)

<latexit sha1_base64="xLs9ZcRlnZJppETJs223M02h6SE="></latexit>

k = ⇤

<latexit sha1_base64="2fX0CzIq5OVF6C047TgoJGnBEwU="></latexit>

k ! 0

<latexit sha1_base64="rWOzNnJWofsdTxJ/bepL+YKkO78="></latexit>

S[�]<latexit sha1_base64="4L3nnKeag4oCd6tTwahavJ/ngfc="></latexit>

�k[�]
<latexit sha1_base64="5JMu3PJeN5xXCLmJAumwLtdm9FI="></latexit>

�[�]

<latexit sha1_base64="8DfCqPNTlKyTc2fie25VXn9KFt4=">AAACB3icbZBPS8MwGMbT+W/Of1WPggSH4Gm0ItPj0IvHCdscrGWk2dstLE1Lkgqj7ObFr+LFgyJe/Qre/DZmXQ+6+ULIj+d5X5L3CRLOlHacb6u0srq2vlHerGxt7+zu2fsHHRWnkkKbxjyW3YAo4ExAWzPNoZtIIFHA4T4Y38z8+weQisWipScJ+BEZChYySrSR+vbx2FMswi2cXx4nYsgBJ9iTOfXtqlNz8sLL4BZQRUU1+/aXN4hpGoHQlBOleq6TaD8jUjPKYVrxUgUJoWMyhJ5BQSJQfpbvMcWnRhngMJbmCI1z9fdERiKlJlFgOiOiR2rRm4n/eb1Uh1d+xkSSahB0/lCYcqxjPAsFD5gEqvnEAKGSmb9iOiKSUG2iq5gQ3MWVl6FzXnPrtfrdRbVxXcRRRkfoBJ0hF12iBrpFTdRGFD2iZ/SK3qwn68V6tz7mrSWrmDlEf8r6/AG/dJif</latexit>

k ⇠ T ⇠ hpiIR cutoff scale:

Wetterich ’89

<latexit sha1_base64="yh+5G+hkg08TS3PxIoJMtURaTNA="></latexit>∫
[Dω]p>k =

∫
Dω exp(→!Sk[ω])

➡ Pedagogical introduction to fRG: Gies [0611146] Dupuis,et.al [2006.04853]

<latexit sha1_base64="Xl+N4nft3HdhQojmHZAgko9JWvU="></latexit>

�k[�] =

Z

x
J(x)�(x)�Wk[J ]��Sk[�]

➡ Review:

<latexit sha1_base64="pJppgzjXOv74qhDCRMCqiaYmvdI=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqe6KVI9FLx4r2A9pl5JNs21okl2SrFCW/govHhTx6s/x5r8xbfeg1QcDj/dmmJkXJoIb63lfqLCyura+UdwsbW3v7O6V9w9aJk41ZU0ai1h3QmKY4Io1LbeCdRLNiAwFa4fjm5nffmTa8Fjd20nCAkmGikecEuukh3HPcIn9M90vV7yqNwf+S/ycVCBHo1/+7A1imkqmLBXEmK7vJTbIiLacCjYt9VLDEkLHZMi6jioimQmy+cFTfOKUAY5i7UpZPFd/TmREGjORoeuUxI7MsjcT//O6qY2ugoyrJLVM0cWiKBXYxnj2PR5wzagVE0cI1dzdiumIaEKty6jkQvCXX/5LWudVv1at3V1U6td5HEU4gmM4BR8uoQ630IAmUJDwBC/wijR6Rm/ofdFaQPnMIfwC+vgG99aP4Q==</latexit>

k → 1/r
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Gauge-fermion theories 

• Gauge-fermion theories in the chiral limit  

- Rich phenomena (confinement, d SB, walking, …) 

- Relevance for BSM physics 

★ Composite Higgs & Technicolour (HP) 

★ Strong Dark Sectors (DM) 

★ Cosmological evolution  

★ 1st order chiral phase transition, GWs 

• Precondensation opens path to new observational test 

- Hanbury Brown-Twiss spectroscopy 

- … ? 

χ

6

<latexit sha1_base64="IAuafc7g5H1WyPUn38dFW7IsGEY="></latexit>

S =

Z

x

1

4
F a
µ⌫F

a
µ⌫ + Lgf + Lgh +  ̄ /D 

Rennecke,Pisarski,Rischke[2301.11484] 
Fukushima,Hidaka,Inoue,Shigaki,Yamaguchi[2306.17619]

Reichert,Sannino,Wang,Zhang[2109.11552] 
Pashechnik,Reichert,Sannino,Wang[2309.16755]

Iso,Okada,Orikasa[0902.4050] 
Iso,Serpico,Shimada[1704.04955] 

…
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χ

6

<latexit sha1_base64="IAuafc7g5H1WyPUn38dFW7IsGEY="></latexit>

S =

Z

x

1

4
F a
µ⌫F

a
µ⌫ + Lgf + Lgh +  ̄ /D 

fRG approach to QCD  

• d SB encoded in higher dimensional fermionic operators 

• Exact field transformation along the RG flow 

χ

Stratonovich’57 Hubbard’59

<latexit sha1_base64="Lyk4ihb/gTVAlfW3yEXQ1StVONs="></latexit>

!k[”] → ↑
∫

x
ω̄ω

(
ε̄ T(S→P)ε

)2
+ . . .

<latexit sha1_base64="4+lTHcm9pu7C3VLY5cDhPqpzPE8="></latexit>

!k[”] →
∫

x
h̄ ω̄

(
T 0
f ε + iϑ5T

a
f ϖ

a
)
ω + Zω (ϱµς)

2 + V (ς2) + . . .

Mitter,Pawlowski, 
Strodthoff[1411.7978] fQCD collaboration

Goertz, 
APG,Pawlowski[2412.12254]

Rennecke,Pisarski,Rischke[2301.11484] 
Fukushima,Hidaka,Inoue,Shigaki,Yamaguchi[2306.17619]

Reichert,Sannino,Wang,Zhang[2109.11552] 
Pashechnik,Reichert,Sannino,Wang[2309.16755]

Iso,Okada,Orikasa[0902.4050] 
Iso,Serpico,Shimada[1704.04955] 

…
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Microscopic origin

7

<latexit sha1_base64="F3VCIHECPg1PCP+TPoDchTz91D8=">AAACFXicbVDLSsNAFJ34rPVVdekmWIQWpCQi1WXRjcsKfUETwmQ6aYdOJmHmRgghP+HGX3HjQhG3gjv/xukD1NYDF86ccy9z7/FjzhRY1pexsrq2vrFZ2Cpu7+zu7ZcODjsqSiShbRLxSPZ8rChngraBAae9WFIc+px2/fHNxO/eU6lYJFqQxtQN8VCwgBEMWvJKZ04gMckcxYYh9qyKrOY/D4eJANKql7UciKw890plq2ZNYS4Te07KaI6mV/p0BhFJQiqAcKxU37ZicDMsgRFO86KTKBpjMsZD2tdU4JAqN5telZunWhmYQSR1CTCn6u+JDIdKpaGvO0MMI7XoTcT/vH4CwZWbMREnQAWZfRQk3ITInERkDpikBHiqCSaS6V1NMsI6JtBBFnUI9uLJy6RzXrPrtfrdRblxPY+jgI7RCaogG12iBrpFTdRGBD2gJ/SCXo1H49l4M95nrSvGfOYI/YHx8Q1vwZ8C</latexit>

ω0(r)

ω0(→)T→0

<latexit sha1_base64="NRlFs/NyVECubbbV2q4OYpV1gJg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUlEqsuiG5cV2lpIQphMJ+3QyYOZG6GEbtz4K25cKOLWf3Dn3zhps9DWAxcO59zL5ZwgFVyBZX0blZXVtfWN6mZta3tnd8/cP+ipJJOUdWkiEtkPiGKCx6wLHATrp5KRKBDsPhjfFP79A5OKJ3EHJinzIjKMecgpAS355nEHu4KF4OCOn7sywlRymLqSD0fg+Wbdalgz4GVil6SOSrR988sdJDSLWAxUEKUc20rBy4kETgWb1txMsZTQMRkyR9OYREx5+SzFFJ9qZYDDROqJAc/U3xc5iZSaRIHejAiM1KJXiP95TgbhlZfzOM2AxXT+KMwEhgQXleABl4yCmGhCivicYjoiklDQxdV0CfZi5GXSO2/YzUbz7qLeui7rqKIjdILOkI0uUQvdojbqIooe0TN6RW/Gk/FivBsf89WKUd4coj8wPn8ADVuYUw==</latexit>

T [Tcrit]
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<latexit sha1_base64="dautC8mXyVp0Dhv43IXxEP4N9Nc=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9lVqV6EohdPUsFtC+1Ssmm2Dc0mS5IVytLf4MWDIl79Qd78N6btHrT1wcDjvRlm5oUJZ9q47rdTWFldW98obpa2tnd298r7B00tU0WoTySXqh1iTTkT1DfMcNpOFMVxyGkrHN1O/dYTVZpJ8WjGCQ1iPBAsYgQbK/n3vej6vFeuuFV3BrRMvJxUIEejV/7q9iVJYyoM4VjrjucmJsiwMoxwOil1U00TTEZ4QDuWChxTHWSzYyfoxCp9FEllSxg0U39PZDjWehyHtjPGZqgXvan4n9dJTXQVZEwkqaGCzBdFKUdGounnqM8UJYaPLcFEMXsrIkOsMDE2n5INwVt8eZk0z6perVp7uKjUb/I4inAEx3AKHlxCHe6gAT4QYPAMr/DmCOfFeXc+5q0FJ585hD9wPn8AFZ6OOg==</latexit>

Nf = 3
<latexit sha1_base64="J6PIMUxc+5Purv9q5nAuY1jTWkI=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9lVqV6EohdPUsFtC+1Ssmm2Dc0mS5IVytLf4MWDIl79Qd78N6btHrT1wcDjvRlm5oUJZ9q47rdTWFldW98obpa2tnd298r7B00tU0WoTySXqh1iTTkT1DfMcNpOFMVxyGkrHN1O/dYTVZpJ8WjGCQ1iPBAsYgQbK/n3PXJ93itX3Ko7A1omXk4qkKPRK391+5KkMRWGcKx1x3MTE2RYGUY4nZS6qaYJJiM8oB1LBY6pDrLZsRN0YpU+iqSyJQyaqb8nMhxrPY5D2xljM9SL3lT8z+ukJroKMiaS1FBB5ouilCMj0fRz1GeKEsPHlmCimL0VkSFWmBibT8mG4C2+vEyaZ1WvVq09XFTqN3kcRTiCYzgFDy6hDnfQAB8IMHiGV3hzhPPivDsf89aCk88cwh84nz8RDI43</latexit>

Nc = 3

<latexit sha1_base64="ZdE/FWcsZQhAY3IJYjYF6PYPTaM=">AAAB+3icbVDLSgMxFM34rPU11qWbYBFclZki1WXRjcsK9gGdccikmTY0mYQkI5ahv+LGhSJu/RF3/o1pOwttPXDhcM693HtPLBnVxvO+nbX1jc2t7dJOeXdv/+DQPap0tMgUJm0smFC9GGnCaErahhpGelIRxGNGuvH4ZuZ3H4nSVKT3ZiJJyNEwpQnFyFgpciuBVEIaAXkUaDrk6KEeuVWv5s0BV4lfkCoo0Ircr2AgcMZJajBDWvd9T5owR8pQzMi0HGSaSITHaEj6lqaIEx3m89un8MwqA5gIZSs1cK7+nsgR13rCY9vJkRnpZW8m/uf1M5NchTlNZWZIiheLkoxB++ssCDigimDDJpYgrKi9FeIRUggbG1fZhuAvv7xKOvWa36g17i6qzesijhI4AafgHPjgEjTBLWiBNsDgCTyDV/DmTJ0X5935WLSuOcXMMfgD5/MH1yyUUw==</latexit>

→ m2
ω

Flow of the effective chiral potential: 
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<latexit sha1_base64="F3VCIHECPg1PCP+TPoDchTz91D8=">AAACFXicbVDLSsNAFJ34rPVVdekmWIQWpCQi1WXRjcsKfUETwmQ6aYdOJmHmRgghP+HGX3HjQhG3gjv/xukD1NYDF86ccy9z7/FjzhRY1pexsrq2vrFZ2Cpu7+zu7ZcODjsqSiShbRLxSPZ8rChngraBAae9WFIc+px2/fHNxO/eU6lYJFqQxtQN8VCwgBEMWvJKZ04gMckcxYYh9qyKrOY/D4eJANKql7UciKw890plq2ZNYS4Te07KaI6mV/p0BhFJQiqAcKxU37ZicDMsgRFO86KTKBpjMsZD2tdU4JAqN5telZunWhmYQSR1CTCn6u+JDIdKpaGvO0MMI7XoTcT/vH4CwZWbMREnQAWZfRQk3ITInERkDpikBHiqCSaS6V1NMsI6JtBBFnUI9uLJy6RzXrPrtfrdRblxPY+jgI7RCaogG12iBrpFTdRGBD2gJ/SCXo1H49l4M95nrSvGfOYI/YHx8Q1vwZ8C</latexit>

ω0(r)

ω0(→)T→0

<latexit sha1_base64="NRlFs/NyVECubbbV2q4OYpV1gJg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUlEqsuiG5cV2lpIQphMJ+3QyYOZG6GEbtz4K25cKOLWf3Dn3zhps9DWAxcO59zL5ZwgFVyBZX0blZXVtfWN6mZta3tnd8/cP+ipJJOUdWkiEtkPiGKCx6wLHATrp5KRKBDsPhjfFP79A5OKJ3EHJinzIjKMecgpAS355nEHu4KF4OCOn7sywlRymLqSD0fg+Wbdalgz4GVil6SOSrR988sdJDSLWAxUEKUc20rBy4kETgWb1txMsZTQMRkyR9OYREx5+SzFFJ9qZYDDROqJAc/U3xc5iZSaRIHejAiM1KJXiP95TgbhlZfzOM2AxXT+KMwEhgQXleABl4yCmGhCivicYjoiklDQxdV0CfZi5GXSO2/YzUbz7qLeui7rqKIjdILOkI0uUQvdojbqIooe0TN6RW/Gk/FivBsf89WKUd4coj8wPn8ADVuYUw==</latexit>

T [Tcrit]
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<latexit sha1_base64="dautC8mXyVp0Dhv43IXxEP4N9Nc=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9lVqV6EohdPUsFtC+1Ssmm2Dc0mS5IVytLf4MWDIl79Qd78N6btHrT1wcDjvRlm5oUJZ9q47rdTWFldW98obpa2tnd298r7B00tU0WoTySXqh1iTTkT1DfMcNpOFMVxyGkrHN1O/dYTVZpJ8WjGCQ1iPBAsYgQbK/n3vej6vFeuuFV3BrRMvJxUIEejV/7q9iVJYyoM4VjrjucmJsiwMoxwOil1U00TTEZ4QDuWChxTHWSzYyfoxCp9FEllSxg0U39PZDjWehyHtjPGZqgXvan4n9dJTXQVZEwkqaGCzBdFKUdGounnqM8UJYaPLcFEMXsrIkOsMDE2n5INwVt8eZk0z6perVp7uKjUb/I4inAEx3AKHlxCHe6gAT4QYPAMr/DmCOfFeXc+5q0FJ585hD9wPn8AFZ6OOg==</latexit>

Nf = 3
<latexit sha1_base64="J6PIMUxc+5Purv9q5nAuY1jTWkI=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9lVqV6EohdPUsFtC+1Ssmm2Dc0mS5IVytLf4MWDIl79Qd78N6btHrT1wcDjvRlm5oUJZ9q47rdTWFldW98obpa2tnd298r7B00tU0WoTySXqh1iTTkT1DfMcNpOFMVxyGkrHN1O/dYTVZpJ8WjGCQ1iPBAsYgQbK/n3PXJ93itX3Ko7A1omXk4qkKPRK391+5KkMRWGcKx1x3MTE2RYGUY4nZS6qaYJJiM8oB1LBY6pDrLZsRN0YpU+iqSyJQyaqb8nMhxrPY5D2xljM9SL3lT8z+ukJroKMiaS1FBB5ouilCMj0fRz1GeKEsPHlmCimL0VkSFWmBibT8mG4C2+vEyaZ1WvVq09XFTqN3kcRTiCYzgFDy6hDnfQAB8IMHiGV3hzhPPivDsf89aCk88cwh84nz8RDI43</latexit>

Nc = 3

<latexit sha1_base64="ZdE/FWcsZQhAY3IJYjYF6PYPTaM=">AAAB+3icbVDLSgMxFM34rPU11qWbYBFclZki1WXRjcsK9gGdccikmTY0mYQkI5ahv+LGhSJu/RF3/o1pOwttPXDhcM693HtPLBnVxvO+nbX1jc2t7dJOeXdv/+DQPap0tMgUJm0smFC9GGnCaErahhpGelIRxGNGuvH4ZuZ3H4nSVKT3ZiJJyNEwpQnFyFgpciuBVEIaAXkUaDrk6KEeuVWv5s0BV4lfkCoo0Ircr2AgcMZJajBDWvd9T5owR8pQzMi0HGSaSITHaEj6lqaIEx3m89un8MwqA5gIZSs1cK7+nsgR13rCY9vJkRnpZW8m/uf1M5NchTlNZWZIiheLkoxB++ssCDigimDDJpYgrKi9FeIRUggbG1fZhuAvv7xKOvWa36g17i6qzesijhI4AafgHPjgEjTBLWiBNsDgCTyDV/DmTJ0X5935WLSuOcXMMfgD5/MH1yyUUw==</latexit>

→ m2
ω

Flow of the effective chiral potential: 
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<latexit sha1_base64="F3VCIHECPg1PCP+TPoDchTz91D8=">AAACFXicbVDLSsNAFJ34rPVVdekmWIQWpCQi1WXRjcsKfUETwmQ6aYdOJmHmRgghP+HGX3HjQhG3gjv/xukD1NYDF86ccy9z7/FjzhRY1pexsrq2vrFZ2Cpu7+zu7ZcODjsqSiShbRLxSPZ8rChngraBAae9WFIc+px2/fHNxO/eU6lYJFqQxtQN8VCwgBEMWvJKZ04gMckcxYYh9qyKrOY/D4eJANKql7UciKw890plq2ZNYS4Te07KaI6mV/p0BhFJQiqAcKxU37ZicDMsgRFO86KTKBpjMsZD2tdU4JAqN5telZunWhmYQSR1CTCn6u+JDIdKpaGvO0MMI7XoTcT/vH4CwZWbMREnQAWZfRQk3ITInERkDpikBHiqCSaS6V1NMsI6JtBBFnUI9uLJy6RzXrPrtfrdRblxPY+jgI7RCaogG12iBrpFTdRGBD2gJ/SCXo1H49l4M95nrSvGfOYI/YHx8Q1vwZ8C</latexit>

ω0(r)

ω0(→)T→0

<latexit sha1_base64="NRlFs/NyVECubbbV2q4OYpV1gJg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUlEqsuiG5cV2lpIQphMJ+3QyYOZG6GEbtz4K25cKOLWf3Dn3zhps9DWAxcO59zL5ZwgFVyBZX0blZXVtfWN6mZta3tnd8/cP+ipJJOUdWkiEtkPiGKCx6wLHATrp5KRKBDsPhjfFP79A5OKJ3EHJinzIjKMecgpAS355nEHu4KF4OCOn7sywlRymLqSD0fg+Wbdalgz4GVil6SOSrR988sdJDSLWAxUEKUc20rBy4kETgWb1txMsZTQMRkyR9OYREx5+SzFFJ9qZYDDROqJAc/U3xc5iZSaRIHejAiM1KJXiP95TgbhlZfzOM2AxXT+KMwEhgQXleABl4yCmGhCivicYjoiklDQxdV0CfZi5GXSO2/YzUbz7qLeui7rqKIjdILOkI0uUQvdojbqIooe0TN6RW/Gk/FivBsf89WKUd4coj8wPn8ADVuYUw==</latexit>
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<latexit sha1_base64="dautC8mXyVp0Dhv43IXxEP4N9Nc=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9lVqV6EohdPUsFtC+1Ssmm2Dc0mS5IVytLf4MWDIl79Qd78N6btHrT1wcDjvRlm5oUJZ9q47rdTWFldW98obpa2tnd298r7B00tU0WoTySXqh1iTTkT1DfMcNpOFMVxyGkrHN1O/dYTVZpJ8WjGCQ1iPBAsYgQbK/n3vej6vFeuuFV3BrRMvJxUIEejV/7q9iVJYyoM4VjrjucmJsiwMoxwOil1U00TTEZ4QDuWChxTHWSzYyfoxCp9FEllSxg0U39PZDjWehyHtjPGZqgXvan4n9dJTXQVZEwkqaGCzBdFKUdGounnqM8UJYaPLcFEMXsrIkOsMDE2n5INwVt8eZk0z6perVp7uKjUb/I4inAEx3AKHlxCHe6gAT4QYPAMr/DmCOfFeXc+5q0FJ585hD9wPn8AFZ6OOg==</latexit>

Nf = 3
<latexit sha1_base64="J6PIMUxc+5Purv9q5nAuY1jTWkI=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9lVqV6EohdPUsFtC+1Ssmm2Dc0mS5IVytLf4MWDIl79Qd78N6btHrT1wcDjvRlm5oUJZ9q47rdTWFldW98obpa2tnd298r7B00tU0WoTySXqh1iTTkT1DfMcNpOFMVxyGkrHN1O/dYTVZpJ8WjGCQ1iPBAsYgQbK/n3PXJ93itX3Ko7A1omXk4qkKPRK391+5KkMRWGcKx1x3MTE2RYGUY4nZS6qaYJJiM8oB1LBY6pDrLZsRN0YpU+iqSyJQyaqb8nMhxrPY5D2xljM9SL3lT8z+ukJroKMiaS1FBB5ouilCMj0fRz1GeKEsPHlmCimL0VkSFWmBibT8mG4C2+vEyaZ1WvVq09XFTqN3kcRTiCYzgFDy6hDnfQAB8IMHiGV3hzhPPivDsf89aCk88cwh84nz8RDI43</latexit>

Nc = 3

<latexit sha1_base64="JzeGqJpo/nc4vOTsUGEfP6CmayI=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9ol5JNs21okl2SrFCW/gUvHhTx6h/y5r8x2+5Bqw8GHu/NMDMvTAQ31vO+UGltfWNzq7xd2dnd2z+oHh51TJxqyto0FrHuhcQwwRVrW24F6yWaERkK1g2nt7nffWTa8Fg92FnCAknGikecEptLg8TwYbXm1b0F8F/iF6QGBVrD6udgFNNUMmWpIMb0fS+xQUa05VSweWWQGpYQOiVj1ndUEclMkC1uneMzp4xwFGtXyuKF+nMiI9KYmQxdpyR2Yla9XPzP66c2ug4yrpLUMkWXi6JUYBvj/HE84ppRK2aOEKq5uxXTCdGEWhdPxYXgr778l3Qu6n6j3ri/rDVvijjKcAKncA4+XEET7qAFbaAwgSd4gVck0TN6Q+/L1hIqZo7hF9DHNyfRjlU=</latexit>

ω

<latexit sha1_base64="ZdE/FWcsZQhAY3IJYjYF6PYPTaM=">AAAB+3icbVDLSgMxFM34rPU11qWbYBFclZki1WXRjcsK9gGdccikmTY0mYQkI5ahv+LGhSJu/RF3/o1pOwttPXDhcM693HtPLBnVxvO+nbX1jc2t7dJOeXdv/+DQPap0tMgUJm0smFC9GGnCaErahhpGelIRxGNGuvH4ZuZ3H4nSVKT3ZiJJyNEwpQnFyFgpciuBVEIaAXkUaDrk6KEeuVWv5s0BV4lfkCoo0Ircr2AgcMZJajBDWvd9T5owR8pQzMi0HGSaSITHaEj6lqaIEx3m89un8MwqA5gIZSs1cK7+nsgR13rCY9vJkRnpZW8m/uf1M5NchTlNZWZIiheLkoxB++ssCDigimDDJpYgrKi9FeIRUggbG1fZhuAvv7xKOvWa36g17i6qzesijhI4AafgHPjgEjTBLWiBNsDgCTyDV/DmTJ0X5935WLSuOcXMMfgD5/MH1yyUUw==</latexit>

→ m2
ω

Flow of the effective chiral potential: 



 Álvaro Pastor Gutiérrez / 9

Microscopic origin
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<latexit sha1_base64="F3VCIHECPg1PCP+TPoDchTz91D8=">AAACFXicbVDLSsNAFJ34rPVVdekmWIQWpCQi1WXRjcsKfUETwmQ6aYdOJmHmRgghP+HGX3HjQhG3gjv/xukD1NYDF86ccy9z7/FjzhRY1pexsrq2vrFZ2Cpu7+zu7ZcODjsqSiShbRLxSPZ8rChngraBAae9WFIc+px2/fHNxO/eU6lYJFqQxtQN8VCwgBEMWvJKZ04gMckcxYYh9qyKrOY/D4eJANKql7UciKw890plq2ZNYS4Te07KaI6mV/p0BhFJQiqAcKxU37ZicDMsgRFO86KTKBpjMsZD2tdU4JAqN5telZunWhmYQSR1CTCn6u+JDIdKpaGvO0MMI7XoTcT/vH4CwZWbMREnQAWZfRQk3ITInERkDpikBHiqCSaS6V1NMsI6JtBBFnUI9uLJy6RzXrPrtfrdRblxPY+jgI7RCaogG12iBrpFTdRGBD2gJ/SCXo1H49l4M95nrSvGfOYI/YHx8Q1vwZ8C</latexit>

ω0(r)

ω0(→)T→0

<latexit sha1_base64="NRlFs/NyVECubbbV2q4OYpV1gJg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUlEqsuiG5cV2lpIQphMJ+3QyYOZG6GEbtz4K25cKOLWf3Dn3zhps9DWAxcO59zL5ZwgFVyBZX0blZXVtfWN6mZta3tnd8/cP+ipJJOUdWkiEtkPiGKCx6wLHATrp5KRKBDsPhjfFP79A5OKJ3EHJinzIjKMecgpAS355nEHu4KF4OCOn7sywlRymLqSD0fg+Wbdalgz4GVil6SOSrR988sdJDSLWAxUEKUc20rBy4kETgWb1txMsZTQMRkyR9OYREx5+SzFFJ9qZYDDROqJAc/U3xc5iZSaRIHejAiM1KJXiP95TgbhlZfzOM2AxXT+KMwEhgQXleABl4yCmGhCivicYjoiklDQxdV0CfZi5GXSO2/YzUbz7qLeui7rqKIjdILOkI0uUQvdojbqIooe0TN6RW/Gk/FivBsf89WKUd4coj8wPn8ADVuYUw==</latexit>

T [Tcrit]
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<latexit sha1_base64="dautC8mXyVp0Dhv43IXxEP4N9Nc=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9lVqV6EohdPUsFtC+1Ssmm2Dc0mS5IVytLf4MWDIl79Qd78N6btHrT1wcDjvRlm5oUJZ9q47rdTWFldW98obpa2tnd298r7B00tU0WoTySXqh1iTTkT1DfMcNpOFMVxyGkrHN1O/dYTVZpJ8WjGCQ1iPBAsYgQbK/n3vej6vFeuuFV3BrRMvJxUIEejV/7q9iVJYyoM4VjrjucmJsiwMoxwOil1U00TTEZ4QDuWChxTHWSzYyfoxCp9FEllSxg0U39PZDjWehyHtjPGZqgXvan4n9dJTXQVZEwkqaGCzBdFKUdGounnqM8UJYaPLcFEMXsrIkOsMDE2n5INwVt8eZk0z6perVp7uKjUb/I4inAEx3AKHlxCHe6gAT4QYPAMr/DmCOfFeXc+5q0FJ585hD9wPn8AFZ6OOg==</latexit>

Nf = 3
<latexit sha1_base64="J6PIMUxc+5Purv9q5nAuY1jTWkI=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9lVqV6EohdPUsFtC+1Ssmm2Dc0mS5IVytLf4MWDIl79Qd78N6btHrT1wcDjvRlm5oUJZ9q47rdTWFldW98obpa2tnd298r7B00tU0WoTySXqh1iTTkT1DfMcNpOFMVxyGkrHN1O/dYTVZpJ8WjGCQ1iPBAsYgQbK/n3PXJ93itX3Ko7A1omXk4qkKPRK391+5KkMRWGcKx1x3MTE2RYGUY4nZS6qaYJJiM8oB1LBY6pDrLZsRN0YpU+iqSyJQyaqb8nMhxrPY5D2xljM9SL3lT8z+ukJroKMiaS1FBB5ouilCMj0fRz1GeKEsPHlmCimL0VkSFWmBibT8mG4C2+vEyaZ1WvVq09XFTqN3kcRTiCYzgFDy6hDnfQAB8IMHiGV3hzhPPivDsf89aCk88cwh84nz8RDI43</latexit>

Nc = 3

<latexit sha1_base64="PL4vN2uVc0n2AYBfurG3YPbvIoQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh14i+uWKW3XnIKvEy0kFcjT65a/eIGZpxBUySY3pem6CfkY1Cib5tNRLDU8oG9Mh71qqaMSNn81PnZIzqwxIGGtbCslc/T2R0ciYSRTYzojiyCx7M/E/r5tieO1nQiUpcsUWi8JUEozJ7G8yEJozlBNLKNPC3krYiGrK0KZTsiF4yy+vktZF1atVa/eXlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwBTT43Y</latexit>ω

<latexit sha1_base64="JzeGqJpo/nc4vOTsUGEfP6CmayI=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9ol5JNs21okl2SrFCW/gUvHhTx6h/y5r8x2+5Bqw8GHu/NMDMvTAQ31vO+UGltfWNzq7xd2dnd2z+oHh51TJxqyto0FrHuhcQwwRVrW24F6yWaERkK1g2nt7nffWTa8Fg92FnCAknGikecEptLg8TwYbXm1b0F8F/iF6QGBVrD6udgFNNUMmWpIMb0fS+xQUa05VSweWWQGpYQOiVj1ndUEclMkC1uneMzp4xwFGtXyuKF+nMiI9KYmQxdpyR2Yla9XPzP66c2ug4yrpLUMkWXi6JUYBvj/HE84ppRK2aOEKq5uxXTCdGEWhdPxYXgr778l3Qu6n6j3ri/rDVvijjKcAKncA4+XEET7qAFbaAwgSd4gVck0TN6Q+/L1hIqZo7hF9DHNyfRjlU=</latexit>

ω

<latexit sha1_base64="ZdE/FWcsZQhAY3IJYjYF6PYPTaM=">AAAB+3icbVDLSgMxFM34rPU11qWbYBFclZki1WXRjcsK9gGdccikmTY0mYQkI5ahv+LGhSJu/RF3/o1pOwttPXDhcM693HtPLBnVxvO+nbX1jc2t7dJOeXdv/+DQPap0tMgUJm0smFC9GGnCaErahhpGelIRxGNGuvH4ZuZ3H4nSVKT3ZiJJyNEwpQnFyFgpciuBVEIaAXkUaDrk6KEeuVWv5s0BV4lfkCoo0Ircr2AgcMZJajBDWvd9T5owR8pQzMi0HGSaSITHaEj6lqaIEx3m89un8MwqA5gIZSs1cK7+nsgR13rCY9vJkRnpZW8m/uf1M5NchTlNZWZIiheLkoxB++ssCDigimDDJpYgrKi9FeIRUggbG1fZhuAvv7xKOvWa36g17i6qzesijhI4AafgHPjgEjTBLWiBNsDgCTyDV/DmTJ0X5935WLSuOcXMMfgD5/MH1yyUUw==</latexit>

→ m2
ω

Flow of the effective chiral potential: 
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Microscopic origin

7

• Necessary key ingredients: 

- Competing counteracting effects: fermions and bosons 

- External parameter:    

- Massless modes: exact Goldstones

T, μ, …
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<latexit sha1_base64="F3VCIHECPg1PCP+TPoDchTz91D8=">AAACFXicbVDLSsNAFJ34rPVVdekmWIQWpCQi1WXRjcsKfUETwmQ6aYdOJmHmRgghP+HGX3HjQhG3gjv/xukD1NYDF86ccy9z7/FjzhRY1pexsrq2vrFZ2Cpu7+zu7ZcODjsqSiShbRLxSPZ8rChngraBAae9WFIc+px2/fHNxO/eU6lYJFqQxtQN8VCwgBEMWvJKZ04gMckcxYYh9qyKrOY/D4eJANKql7UciKw890plq2ZNYS4Te07KaI6mV/p0BhFJQiqAcKxU37ZicDMsgRFO86KTKBpjMsZD2tdU4JAqN5telZunWhmYQSR1CTCn6u+JDIdKpaGvO0MMI7XoTcT/vH4CwZWbMREnQAWZfRQk3ITInERkDpikBHiqCSaS6V1NMsI6JtBBFnUI9uLJy6RzXrPrtfrdRblxPY+jgI7RCaogG12iBrpFTdRGBD2gJ/SCXo1H49l4M95nrSvGfOYI/YHx8Q1vwZ8C</latexit>

ω0(r)

ω0(→)T→0

<latexit sha1_base64="NRlFs/NyVECubbbV2q4OYpV1gJg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUlEqsuiG5cV2lpIQphMJ+3QyYOZG6GEbtz4K25cKOLWf3Dn3zhps9DWAxcO59zL5ZwgFVyBZX0blZXVtfWN6mZta3tnd8/cP+ipJJOUdWkiEtkPiGKCx6wLHATrp5KRKBDsPhjfFP79A5OKJ3EHJinzIjKMecgpAS355nEHu4KF4OCOn7sywlRymLqSD0fg+Wbdalgz4GVil6SOSrR988sdJDSLWAxUEKUc20rBy4kETgWb1txMsZTQMRkyR9OYREx5+SzFFJ9qZYDDROqJAc/U3xc5iZSaRIHejAiM1KJXiP95TgbhlZfzOM2AxXT+KMwEhgQXleABl4yCmGhCivicYjoiklDQxdV0CfZi5GXSO2/YzUbz7qLeui7rqKIjdILOkI0uUQvdojbqIooe0TN6RW/Gk/FivBsf89WKUd4coj8wPn8ADVuYUw==</latexit>

T [Tcrit]
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<latexit sha1_base64="dautC8mXyVp0Dhv43IXxEP4N9Nc=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9lVqV6EohdPUsFtC+1Ssmm2Dc0mS5IVytLf4MWDIl79Qd78N6btHrT1wcDjvRlm5oUJZ9q47rdTWFldW98obpa2tnd298r7B00tU0WoTySXqh1iTTkT1DfMcNpOFMVxyGkrHN1O/dYTVZpJ8WjGCQ1iPBAsYgQbK/n3vej6vFeuuFV3BrRMvJxUIEejV/7q9iVJYyoM4VjrjucmJsiwMoxwOil1U00TTEZ4QDuWChxTHWSzYyfoxCp9FEllSxg0U39PZDjWehyHtjPGZqgXvan4n9dJTXQVZEwkqaGCzBdFKUdGounnqM8UJYaPLcFEMXsrIkOsMDE2n5INwVt8eZk0z6perVp7uKjUb/I4inAEx3AKHlxCHe6gAT4QYPAMr/DmCOfFeXc+5q0FJ585hD9wPn8AFZ6OOg==</latexit>

Nf = 3
<latexit sha1_base64="J6PIMUxc+5Purv9q5nAuY1jTWkI=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9lVqV6EohdPUsFtC+1Ssmm2Dc0mS5IVytLf4MWDIl79Qd78N6btHrT1wcDjvRlm5oUJZ9q47rdTWFldW98obpa2tnd298r7B00tU0WoTySXqh1iTTkT1DfMcNpOFMVxyGkrHN1O/dYTVZpJ8WjGCQ1iPBAsYgQbK/n3PXJ93itX3Ko7A1omXk4qkKPRK391+5KkMRWGcKx1x3MTE2RYGUY4nZS6qaYJJiM8oB1LBY6pDrLZsRN0YpU+iqSyJQyaqb8nMhxrPY5D2xljM9SL3lT8z+ukJroKMiaS1FBB5ouilCMj0fRz1GeKEsPHlmCimL0VkSFWmBibT8mG4C2+vEyaZ1WvVq09XFTqN3kcRTiCYzgFDy6hDnfQAB8IMHiGV3hzhPPivDsf89aCk88cwh84nz8RDI43</latexit>

Nc = 3

<latexit sha1_base64="PL4vN2uVc0n2AYBfurG3YPbvIoQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh14i+uWKW3XnIKvEy0kFcjT65a/eIGZpxBUySY3pem6CfkY1Cib5tNRLDU8oG9Mh71qqaMSNn81PnZIzqwxIGGtbCslc/T2R0ciYSRTYzojiyCx7M/E/r5tieO1nQiUpcsUWi8JUEozJ7G8yEJozlBNLKNPC3krYiGrK0KZTsiF4yy+vktZF1atVa/eXlfpNHkcRTuAUzsGDK6jDHTSgCQyG8Ayv8OZI58V5dz4WrQUnnzmGP3A+fwBTT43Y</latexit>ω

<latexit sha1_base64="JzeGqJpo/nc4vOTsUGEfP6CmayI=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKVI9FLx4r2A9ol5JNs21okl2SrFCW/gUvHhTx6h/y5r8x2+5Bqw8GHu/NMDMvTAQ31vO+UGltfWNzq7xd2dnd2z+oHh51TJxqyto0FrHuhcQwwRVrW24F6yWaERkK1g2nt7nffWTa8Fg92FnCAknGikecEptLg8TwYbXm1b0F8F/iF6QGBVrD6udgFNNUMmWpIMb0fS+xQUa05VSweWWQGpYQOiVj1ndUEclMkC1uneMzp4xwFGtXyuKF+nMiI9KYmQxdpyR2Yla9XPzP66c2ug4yrpLUMkWXi6JUYBvj/HE84ppRK2aOEKq5uxXTCdGEWhdPxYXgr778l3Qu6n6j3ri/rDVvijjKcAKncA4+XEET7qAFbaAwgSd4gVck0TN6Q+/L1hIqZo7hF9DHNyfRjlU=</latexit>

ω

<latexit sha1_base64="ZdE/FWcsZQhAY3IJYjYF6PYPTaM=">AAAB+3icbVDLSgMxFM34rPU11qWbYBFclZki1WXRjcsK9gGdccikmTY0mYQkI5ahv+LGhSJu/RF3/o1pOwttPXDhcM693HtPLBnVxvO+nbX1jc2t7dJOeXdv/+DQPap0tMgUJm0smFC9GGnCaErahhpGelIRxGNGuvH4ZuZ3H4nSVKT3ZiJJyNEwpQnFyFgpciuBVEIaAXkUaDrk6KEeuVWv5s0BV4lfkCoo0Ircr2AgcMZJajBDWvd9T5owR8pQzMi0HGSaSITHaEj6lqaIEx3m89un8MwqA5gIZSs1cK7+nsgR13rCY9vJkRnpZW8m/uf1M5NchTlNZWZIiheLkoxB++ssCDigimDDJpYgrKi9FeIRUggbG1fZhuAvv7xKOvWa36g17i6qzesijhI4AafgHPjgEjTBLWiBNsDgCTyDV/DmTJ0X5935WLSuOcXMMfgD5/MH1yyUUw==</latexit>

→ m2
ω

Flow of the effective chiral potential: 
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Many flavour scaling 

• Growing size of precondensation regime in  

• Growing number of Goldstones  

• Relevant role in the near-critical dynamics
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<latexit sha1_base64="NRlFs/NyVECubbbV2q4OYpV1gJg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUlEqsuiG5cV2lpIQphMJ+3QyYOZG6GEbtz4K25cKOLWf3Dn3zhps9DWAxcO59zL5ZwgFVyBZX0blZXVtfWN6mZta3tnd8/cP+ipJJOUdWkiEtkPiGKCx6wLHATrp5KRKBDsPhjfFP79A5OKJ3EHJinzIjKMecgpAS355nEHu4KF4OCOn7sywlRymLqSD0fg+Wbdalgz4GVil6SOSrR988sdJDSLWAxUEKUc20rBy4kETgWb1txMsZTQMRkyR9OYREx5+SzFFJ9qZYDDROqJAc/U3xc5iZSaRIHejAiM1KJXiP95TgbhlZfzOM2AxXT+KMwEhgQXleABl4yCmGhCivicYjoiklDQxdV0CfZi5GXSO2/YzUbz7qLeui7rqKIjdILOkI0uUQvdojbqIooe0TN6RW/Gk/FivBsf89WKUd4coj8wPn8ADVuYUw==</latexit>

T [Tcrit]

<latexit sha1_base64="GYtAObgtetMppTpq1nY7zSahHEk=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgqewWqV6EohdPUsFtC+1Ssmm2Dc1mlyQrlKW/wYsHRbz6g7z5b0zbPWjrg4HHezPMzAsSwbVxnG9UWFvf2Nwqbpd2dvf2D8qHRy0dp4oyj8YiVp2AaCa4ZJ7hRrBOohiJAsHawfh25refmNI8lo9mkjA/IkPJQ06JsZJ33w+va/1yxak6c+BV4uakAjma/fJXbxDTNGLSUEG07rpOYvyMKMOpYNNSL9UsIXRMhqxrqSQR0342P3aKz6wywGGsbEmD5+rviYxEWk+iwHZGxIz0sjcT//O6qQmv/IzLJDVM0sWiMBXYxHj2OR5wxagRE0sIVdzeiumIKEKNzadkQ3CXX14lrVrVrVfrDxeVxk0eRxFO4BTOwYVLaMAdNMEDChye4RXekEQv6B19LFoLKJ85hj9Anz8UGo45</latexit>

Nf = 2
<latexit sha1_base64="NRlFs/NyVECubbbV2q4OYpV1gJg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUlEqsuiG5cV2lpIQphMJ+3QyYOZG6GEbtz4K25cKOLWf3Dn3zhps9DWAxcO59zL5ZwgFVyBZX0blZXVtfWN6mZta3tnd8/cP+ipJJOUdWkiEtkPiGKCx6wLHATrp5KRKBDsPhjfFP79A5OKJ3EHJinzIjKMecgpAS355nEHu4KF4OCOn7sywlRymLqSD0fg+Wbdalgz4GVil6SOSrR988sdJDSLWAxUEKUc20rBy4kETgWb1txMsZTQMRkyR9OYREx5+SzFFJ9qZYDDROqJAc/U3xc5iZSaRIHejAiM1KJXiP95TgbhlZfzOM2AxXT+KMwEhgQXleABl4yCmGhCivicYjoiklDQxdV0CfZi5GXSO2/YzUbz7qLeui7rqKIjdILOkI0uUQvdojbqIooe0TN6RW/Gk/FivBsf89WKUd4coj8wPn8ADVuYUw==</latexit>

T [Tcrit]

<latexit sha1_base64="dautC8mXyVp0Dhv43IXxEP4N9Nc=">AAAB7HicbVBNSwMxEJ2tX7V+VT16CRbBU9lVqV6EohdPUsFtC+1Ssmm2Dc0mS5IVytLf4MWDIl79Qd78N6btHrT1wcDjvRlm5oUJZ9q47rdTWFldW98obpa2tnd298r7B00tU0WoTySXqh1iTTkT1DfMcNpOFMVxyGkrHN1O/dYTVZpJ8WjGCQ1iPBAsYgQbK/n3vej6vFeuuFV3BrRMvJxUIEejV/7q9iVJYyoM4VjrjucmJsiwMoxwOil1U00TTEZ4QDuWChxTHWSzYyfoxCp9FEllSxg0U39PZDjWehyHtjPGZqgXvan4n9dJTXQVZEwkqaGCzBdFKUdGounnqM8UJYaPLcFEMXsrIkOsMDE2n5INwVt8eZk0z6perVp7uKjUb/I4inAEx3AKHlxCHe6gAT4QYPAMr/DmCOfFeXc+5q0FJ585hD9wPn8AFZ6OOg==</latexit>

Nf = 3
<latexit sha1_base64="NRlFs/NyVECubbbV2q4OYpV1gJg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUlEqsuiG5cV2lpIQphMJ+3QyYOZG6GEbtz4K25cKOLWf3Dn3zhps9DWAxcO59zL5ZwgFVyBZX0blZXVtfWN6mZta3tnd8/cP+ipJJOUdWkiEtkPiGKCx6wLHATrp5KRKBDsPhjfFP79A5OKJ3EHJinzIjKMecgpAS355nEHu4KF4OCOn7sywlRymLqSD0fg+Wbdalgz4GVil6SOSrR988sdJDSLWAxUEKUc20rBy4kETgWb1txMsZTQMRkyR9OYREx5+SzFFJ9qZYDDROqJAc/U3xc5iZSaRIHejAiM1KJXiP95TgbhlZfzOM2AxXT+KMwEhgQXleABl4yCmGhCivicYjoiklDQxdV0CfZi5GXSO2/YzUbz7qLeui7rqKIjdILOkI0uUQvdojbqIooe0TN6RW/Gk/FivBsf89WKUd4coj8wPn8ADVuYUw==</latexit>

T [Tcrit]

<latexit sha1_base64="pD/QSQbXHQbaERRm8cOtflwEmk4=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgqexKqV6EohdPUsFtC+1Ssmm2Dc1mlyQrlKW/wYsHRbz6g7z5b0zbPWjrg4HHezPMzAsSwbVxnG9UWFvf2Nwqbpd2dvf2D8qHRy0dp4oyj8YiVp2AaCa4ZJ7hRrBOohiJAsHawfh25refmNI8lo9mkjA/IkPJQ06JsZJ33w+va/1yxak6c+BV4uakAjma/fJXbxDTNGLSUEG07rpOYvyMKMOpYNNSL9UsIXRMhqxrqSQR0342P3aKz6wywGGsbEmD5+rviYxEWk+iwHZGxIz0sjcT//O6qQmv/IzLJDVM0sWiMBXYxHj2OR5wxagRE0sIVdzeiumIKEKNzadkQ3CXX14lrYuqW6/WH2qVxk0eRxFO4BTOwYVLaMAdNMEDChye4RXekEQv6B19LFoLKJ85hj9Anz8XIo47</latexit>

Nf = 4
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Conclusions
• Thermal precondensation has interesting features 

- Domains, spatial modulations, mixed phases 

• Occurs in multiple contexts in nature (condensed matter, 

cold atoms, gauge-fermion theories in the chiral limit) 

• Key ingredients: 

- Competing counteracting effects 

- External parameters 

- Massless modes 

• Increasingly relevant in the many-flavour limit 

• Potentially relevant for BSM physics and observational 

prospects

9

<latexit sha1_base64="F3VCIHECPg1PCP+TPoDchTz91D8=">AAACFXicbVDLSsNAFJ34rPVVdekmWIQWpCQi1WXRjcsKfUETwmQ6aYdOJmHmRgghP+HGX3HjQhG3gjv/xukD1NYDF86ccy9z7/FjzhRY1pexsrq2vrFZ2Cpu7+zu7ZcODjsqSiShbRLxSPZ8rChngraBAae9WFIc+px2/fHNxO/eU6lYJFqQxtQN8VCwgBEMWvJKZ04gMckcxYYh9qyKrOY/D4eJANKql7UciKw890plq2ZNYS4Te07KaI6mV/p0BhFJQiqAcKxU37ZicDMsgRFO86KTKBpjMsZD2tdU4JAqN5telZunWhmYQSR1CTCn6u+JDIdKpaGvO0MMI7XoTcT/vH4CwZWbMREnQAWZfRQk3ITInERkDpikBHiqCSaS6V1NMsI6JtBBFnUI9uLJy6RzXrPrtfrdRblxPY+jgI7RCaogG12iBrpFTdRGBD2gJ/SCXo1H49l4M95nrSvGfOYI/YHx8Q1vwZ8C</latexit>

ω0(r)

ω0(→)T→0

<latexit sha1_base64="NRlFs/NyVECubbbV2q4OYpV1gJg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUlEqsuiG5cV2lpIQphMJ+3QyYOZG6GEbtz4K25cKOLWf3Dn3zhps9DWAxcO59zL5ZwgFVyBZX0blZXVtfWN6mZta3tnd8/cP+ipJJOUdWkiEtkPiGKCx6wLHATrp5KRKBDsPhjfFP79A5OKJ3EHJinzIjKMecgpAS355nEHu4KF4OCOn7sywlRymLqSD0fg+Wbdalgz4GVil6SOSrR988sdJDSLWAxUEKUc20rBy4kETgWb1txMsZTQMRkyR9OYREx5+SzFFJ9qZYDDROqJAc/U3xc5iZSaRIHejAiM1KJXiP95TgbhlZfzOM2AxXT+KMwEhgQXleABl4yCmGhCivicYjoiklDQxdV0CfZi5GXSO2/YzUbz7qLeui7rqKIjdILOkI0uUQvdojbqIooe0TN6RW/Gk/FivBsf89WKUd4coj8wPn8ADVuYUw==</latexit>

T [Tcrit]

<latexit sha1_base64="vtUhjvouiS6k76ttA9H6+OxdfEI=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNQY9ELx4hkUcCGzI79MLI7OxmZtZICF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1Ku1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOnLjQc=</latexit>x
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<latexit sha1_base64="F3VCIHECPg1PCP+TPoDchTz91D8=">AAACFXicbVDLSsNAFJ34rPVVdekmWIQWpCQi1WXRjcsKfUETwmQ6aYdOJmHmRgghP+HGX3HjQhG3gjv/xukD1NYDF86ccy9z7/FjzhRY1pexsrq2vrFZ2Cpu7+zu7ZcODjsqSiShbRLxSPZ8rChngraBAae9WFIc+px2/fHNxO/eU6lYJFqQxtQN8VCwgBEMWvJKZ04gMckcxYYh9qyKrOY/D4eJANKql7UciKw890plq2ZNYS4Te07KaI6mV/p0BhFJQiqAcKxU37ZicDMsgRFO86KTKBpjMsZD2tdU4JAqN5telZunWhmYQSR1CTCn6u+JDIdKpaGvO0MMI7XoTcT/vH4CwZWbMREnQAWZfRQk3ITInERkDpikBHiqCSaS6V1NMsI6JtBBFnUI9uLJy6RzXrPrtfrdRblxPY+jgI7RCaogG12iBrpFTdRGBD2gJ/SCXo1H49l4M95nrSvGfOYI/YHx8Q1vwZ8C</latexit>

ω0(r)

ω0(→)T→0

<latexit sha1_base64="NRlFs/NyVECubbbV2q4OYpV1gJg=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBVUlEqsuiG5cV2lpIQphMJ+3QyYOZG6GEbtz4K25cKOLWf3Dn3zhps9DWAxcO59zL5ZwgFVyBZX0blZXVtfWN6mZta3tnd8/cP+ipJJOUdWkiEtkPiGKCx6wLHATrp5KRKBDsPhjfFP79A5OKJ3EHJinzIjKMecgpAS355nEHu4KF4OCOn7sywlRymLqSD0fg+Wbdalgz4GVil6SOSrR988sdJDSLWAxUEKUc20rBy4kETgWb1txMsZTQMRkyR9OYREx5+SzFFJ9qZYDDROqJAc/U3xc5iZSaRIHejAiM1KJXiP95TgbhlZfzOM2AxXT+KMwEhgQXleABl4yCmGhCivicYjoiklDQxdV0CfZi5GXSO2/YzUbz7qLeui7rqKIjdILOkI0uUQvdojbqIooe0TN6RW/Gk/FivBsf89WKUd4coj8wPn8ADVuYUw==</latexit>

T [Tcrit]

<latexit sha1_base64="vtUhjvouiS6k76ttA9H6+OxdfEI=">AAAB6HicbVDLTgJBEOzFF+IL9ehlIjHxRHaNQY9ELx4hkUcCGzI79MLI7OxmZtZICF/gxYPGePWTvPk3DrAHBSvppFLVne6uIBFcG9f9dnJr6xubW/ntws7u3v5B8fCoqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLR7cxvPaLSPJb3ZpygH9GB5CFn1Fip/tQrltyyOwdZJV5GSpCh1it+dfsxSyOUhgmqdcdzE+NPqDKcCZwWuqnGhLIRHWDHUkkj1P5kfuiUnFmlT8JY2ZKGzNXfExMaaT2OAtsZUTPUy95M/M/rpCa89idcJqlByRaLwlQQE5PZ16TPFTIjxpZQpri9lbAhVZQZm03BhuAtv7xKmhdlr1Ku1C9L1ZssjjycwCmcgwdXUIU7qEEDGCA8wyu8OQ/Oi/PufCxac042cwx/4Hz+AOnLjQc=</latexit>x
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Thank you for your attention!


