
Gluequark Dark Matter

Alessandro Podo

Work in progress with R. Contino, A. Mitridate and M. Redi

Cargese Summer School - July 19th 2018

Scuola Normale Superiore, Pisa & INFN, Pisa



:  representation of 

Gluequark Dark Matter                                               Alessandro Podo                                                                        1/7

Gluequark DM

Adjoint Weyl fermionsGauge group

: adjoint of 

SU(N)DC ⇥GSM

SU(N)DC GSMr

• Explicit mass term MQ

• Confinement scale ⇤DC

Q = (adj, r)
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adj
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Accidental stability

-       symmetry:Z2

- Lightest       odd states are accidentally stableZ2
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GlueQuark
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Gluequark DM

� ⇠ (Qg)
<latexit sha1_base64="2/U6nT2Jt8s2bn3aEA3fTe4rNpI=">AAACDnicbVDLSgNBEJz1GeMr6k0vg0GIl7Argh4DXjwmYB6QDaF30kmGzD6Y6RXCEvAT/AqvevImXv0FD/6Lu3EPmlinoqqbri4vUtKQbX9aK6tr6xubha3i9s7u3n7p4LBlwlgLbIpQhbrjgUElA2ySJIWdSCP4nsK2N7nJ/PY9aiPD4I6mEfZ8GAVyKAVQKvVLx64YS+4a6fOK6wONBaikMeMjft4vle2qPQdfJk5OyixHvV/6cgehiH0MSCgwpuvYEfUS0CSFwlnRjQ1GICYwwm5KA/DR9JL5DzN+FhugkEeouVR8LuLvjQR8Y6a+l05mMc2il4n/ed2Yhte9RAZRTBiI7BBJhfNDRmiZloN8IDUSQZYcuQy4AA1EqCUHIVIxTtsqpn04i98vk9ZF1bGrTuOyXKvlzRTYCTtlFeawK1Zjt6zOmkywB/bEntmL9Wi9Wm/W+8/oipXvHLE/sD6+AT8imx4=</latexit><latexit sha1_base64="2/U6nT2Jt8s2bn3aEA3fTe4rNpI=">AAACDnicbVDLSgNBEJz1GeMr6k0vg0GIl7Argh4DXjwmYB6QDaF30kmGzD6Y6RXCEvAT/AqvevImXv0FD/6Lu3EPmlinoqqbri4vUtKQbX9aK6tr6xubha3i9s7u3n7p4LBlwlgLbIpQhbrjgUElA2ySJIWdSCP4nsK2N7nJ/PY9aiPD4I6mEfZ8GAVyKAVQKvVLx64YS+4a6fOK6wONBaikMeMjft4vle2qPQdfJk5OyixHvV/6cgehiH0MSCgwpuvYEfUS0CSFwlnRjQ1GICYwwm5KA/DR9JL5DzN+FhugkEeouVR8LuLvjQR8Y6a+l05mMc2il4n/ed2Yhte9RAZRTBiI7BBJhfNDRmiZloN8IDUSQZYcuQy4AA1EqCUHIVIxTtsqpn04i98vk9ZF1bGrTuOyXKvlzRTYCTtlFeawK1Zjt6zOmkywB/bEntmL9Wi9Wm/W+8/oipXvHLE/sD6+AT8imx4=</latexit><latexit sha1_base64="2/U6nT2Jt8s2bn3aEA3fTe4rNpI=">AAACDnicbVDLSgNBEJz1GeMr6k0vg0GIl7Argh4DXjwmYB6QDaF30kmGzD6Y6RXCEvAT/AqvevImXv0FD/6Lu3EPmlinoqqbri4vUtKQbX9aK6tr6xubha3i9s7u3n7p4LBlwlgLbIpQhbrjgUElA2ySJIWdSCP4nsK2N7nJ/PY9aiPD4I6mEfZ8GAVyKAVQKvVLx64YS+4a6fOK6wONBaikMeMjft4vle2qPQdfJk5OyixHvV/6cgehiH0MSCgwpuvYEfUS0CSFwlnRjQ1GICYwwm5KA/DR9JL5DzN+FhugkEeouVR8LuLvjQR8Y6a+l05mMc2il4n/ed2Yhte9RAZRTBiI7BBJhfNDRmiZloN8IDUSQZYcuQy4AA1EqCUHIVIxTtsqpn04i98vk9ZF1bGrTuOyXKvlzRTYCTtlFeawK1Zjt6zOmkywB/bEntmL9Wi9Wm/W+8/oipXvHLE/sD6+AT8imx4=</latexit><latexit sha1_base64="2/U6nT2Jt8s2bn3aEA3fTe4rNpI=">AAACDnicbVDLSgNBEJz1GeMr6k0vg0GIl7Argh4DXjwmYB6QDaF30kmGzD6Y6RXCEvAT/AqvevImXv0FD/6Lu3EPmlinoqqbri4vUtKQbX9aK6tr6xubha3i9s7u3n7p4LBlwlgLbIpQhbrjgUElA2ySJIWdSCP4nsK2N7nJ/PY9aiPD4I6mEfZ8GAVyKAVQKvVLx64YS+4a6fOK6wONBaikMeMjft4vle2qPQdfJk5OyixHvV/6cgehiH0MSCgwpuvYEfUS0CSFwlnRjQ1GICYwwm5KA/DR9JL5DzN+FhugkEeouVR8LuLvjQR8Y6a+l05mMc2il4n/ed2Yhte9RAZRTBiI7BBJhfNDRmiZloN8IDUSQZYcuQy4AA1EqCUHIVIxTtsqpn04i98vk9ZF1bGrTuOyXKvlzRTYCTtlFeawK1Zjt6zOmkywB/bEntmL9Wi9Wm/W+8/oipXvHLE/sD6+AT8imx4=</latexit>

MQ > ⇤DC
<latexit sha1_base64="oZ4Fp+MzP+HOym8nFScHUfKcu8I=">AAACFnicbVC7SgNBFJ2N7/iKWtoMBsEq7IqghUhACwuFBIwRkhDuTm50yOyDmbtCWLb3E/wKW63sxNbWwn9xdk3h61SHc+7h3nv8WElDrvvulKamZ2bn5hfKi0vLK6uVtfVLEyVaYEtEKtJXPhhUMsQWSVJ4FWuEwFfY9kfHud++RW1kFF7QOMZeANehHEoBZKV+Zeu8n3YDoBsBKm1mGT/i3TMbH4DVdcBPjrN+perW3AL8L/EmpMomaPQrH91BJJIAQxIKjOl4bky9FDRJoTArdxODMYgRXGPH0hACNL20+CXj24kBiniMmkvFCxG/J1IIjBkHvp3Mzza/vVz8z+skNDzopTKME8JQ5ItIKiwWGaGlLQn5QGokgvxy5DLkAjQQoZYchLBiYlsr2z6839//JZe7Nc+tec29av1w0sw822RbbId5bJ/V2SlrsBYT7I49sEf25Nw7z86L8/o1WnImmQ32A87bJ03tnvU=</latexit><latexit sha1_base64="oZ4Fp+MzP+HOym8nFScHUfKcu8I=">AAACFnicbVC7SgNBFJ2N7/iKWtoMBsEq7IqghUhACwuFBIwRkhDuTm50yOyDmbtCWLb3E/wKW63sxNbWwn9xdk3h61SHc+7h3nv8WElDrvvulKamZ2bn5hfKi0vLK6uVtfVLEyVaYEtEKtJXPhhUMsQWSVJ4FWuEwFfY9kfHud++RW1kFF7QOMZeANehHEoBZKV+Zeu8n3YDoBsBKm1mGT/i3TMbH4DVdcBPjrN+perW3AL8L/EmpMomaPQrH91BJJIAQxIKjOl4bky9FDRJoTArdxODMYgRXGPH0hACNL20+CXj24kBiniMmkvFCxG/J1IIjBkHvp3Mzza/vVz8z+skNDzopTKME8JQ5ItIKiwWGaGlLQn5QGokgvxy5DLkAjQQoZYchLBiYlsr2z6839//JZe7Nc+tec29av1w0sw822RbbId5bJ/V2SlrsBYT7I49sEf25Nw7z86L8/o1WnImmQ32A87bJ03tnvU=</latexit><latexit sha1_base64="oZ4Fp+MzP+HOym8nFScHUfKcu8I=">AAACFnicbVC7SgNBFJ2N7/iKWtoMBsEq7IqghUhACwuFBIwRkhDuTm50yOyDmbtCWLb3E/wKW63sxNbWwn9xdk3h61SHc+7h3nv8WElDrvvulKamZ2bn5hfKi0vLK6uVtfVLEyVaYEtEKtJXPhhUMsQWSVJ4FWuEwFfY9kfHud++RW1kFF7QOMZeANehHEoBZKV+Zeu8n3YDoBsBKm1mGT/i3TMbH4DVdcBPjrN+perW3AL8L/EmpMomaPQrH91BJJIAQxIKjOl4bky9FDRJoTArdxODMYgRXGPH0hACNL20+CXj24kBiniMmkvFCxG/J1IIjBkHvp3Mzza/vVz8z+skNDzopTKME8JQ5ItIKiwWGaGlLQn5QGokgvxy5DLkAjQQoZYchLBiYlsr2z6839//JZe7Nc+tec29av1w0sw822RbbId5bJ/V2SlrsBYT7I49sEf25Nw7z86L8/o1WnImmQ32A87bJ03tnvU=</latexit><latexit sha1_base64="oZ4Fp+MzP+HOym8nFScHUfKcu8I=">AAACFnicbVC7SgNBFJ2N7/iKWtoMBsEq7IqghUhACwuFBIwRkhDuTm50yOyDmbtCWLb3E/wKW63sxNbWwn9xdk3h61SHc+7h3nv8WElDrvvulKamZ2bn5hfKi0vLK6uVtfVLEyVaYEtEKtJXPhhUMsQWSVJ4FWuEwFfY9kfHud++RW1kFF7QOMZeANehHEoBZKV+Zeu8n3YDoBsBKm1mGT/i3TMbH4DVdcBPjrN+perW3AL8L/EmpMomaPQrH91BJJIAQxIKjOl4bky9FDRJoTArdxODMYgRXGPH0hACNL20+CXj24kBiniMmkvFCxG/J1IIjBkHvp3Mzza/vVz8z+skNDzopTKME8JQ5ItIKiwWGaGlLQn5QGokgvxy5DLkAjQQoZYchLBiYlsr2z6839//JZe7Nc+tec29av1w0sw822RbbId5bJ/V2SlrsBYT7I49sEf25Nw7z86L8/o1WnImmQ32A87bJ03tnvU=</latexit>

• Dark glueball     : gluonium bound state�

M� ⇠ 7⇤DC

• Gluequark     : dark quark - dark gluon bound state�

MQ � ⇤DC ) M� ⇡ MQ

M�

⇤DC

M� ⇡ MQ

E

O� ⇠ �µ⌫ Tr[Ga
µ⌫Qa]

<latexit sha1_base64="EEiD6a0UBObHXsdYov1gUfAVEfw="></latexit><latexit sha1_base64="EEiD6a0UBObHXsdYov1gUfAVEfw="></latexit><latexit sha1_base64="EEiD6a0UBObHXsdYov1gUfAVEfw="></latexit><latexit sha1_base64="EEiD6a0UBObHXsdYov1gUfAVEfw="></latexit>

O� ⇠ Tr[Ga
µ⌫G

µ⌫
a ]

<latexit sha1_base64="EvZys/vWOjVC/BodXHWVzXRVLlo="></latexit><latexit sha1_base64="EvZys/vWOjVC/BodXHWVzXRVLlo="></latexit><latexit sha1_base64="EvZys/vWOjVC/BodXHWVzXRVLlo="></latexit><latexit sha1_base64="EvZys/vWOjVC/BodXHWVzXRVLlo="></latexit>
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Viable Gluequark DM models

Accidental symmetrySU(2)L ⇥U(1)Y
<latexit sha1_base64="Bdvac6hOakNQtgqNE4skpMyao/c=">AAACDXicbVC7TgJBFJ3FF+Jr1crYTCQm0JBdYqKFBYmNhQVGFzBANrPDBSfM7G5m7poQQvwEv8JWKztj6zdY+C/uIoWipzo5596ce08QS2HQcT6s3MLi0vJKfrWwtr6xuWVv7zRMlGgOHo9kpFsBMyBFCB4KlNCKNTAVSGgGw7PMb96BNiIKr3EUQ1exQSj6gjNMJd/e62hFr7xStexf0A4KBYZ6Jbfs3/h20ak4U9C/xJ2RIpmh7tufnV7EEwUhcsmMabtOjN0x0yi4hEmhkxiIGR+yAbRTGrI0qzuevjChh4lhGNEYNBWSTkX4uTFmypiRCtJJxfDWzHuZ+J/XTrB/0h2LME4QQp4FoZAwDTJci7QboD2hAZFllwMVIeVMM0TQgjLOUzFJyyqkfbjz3/8ljWrFdSru5VGxdjprJk/2yQEpEZcckxo5J3XiEU7uySN5Is/Wg/VivVpv36M5a7azS37Bev8Cxk2Zog==</latexit><latexit sha1_base64="Bdvac6hOakNQtgqNE4skpMyao/c=">AAACDXicbVC7TgJBFJ3FF+Jr1crYTCQm0JBdYqKFBYmNhQVGFzBANrPDBSfM7G5m7poQQvwEv8JWKztj6zdY+C/uIoWipzo5596ce08QS2HQcT6s3MLi0vJKfrWwtr6xuWVv7zRMlGgOHo9kpFsBMyBFCB4KlNCKNTAVSGgGw7PMb96BNiIKr3EUQ1exQSj6gjNMJd/e62hFr7xStexf0A4KBYZ6Jbfs3/h20ak4U9C/xJ2RIpmh7tufnV7EEwUhcsmMabtOjN0x0yi4hEmhkxiIGR+yAbRTGrI0qzuevjChh4lhGNEYNBWSTkX4uTFmypiRCtJJxfDWzHuZ+J/XTrB/0h2LME4QQp4FoZAwDTJci7QboD2hAZFllwMVIeVMM0TQgjLOUzFJyyqkfbjz3/8ljWrFdSru5VGxdjprJk/2yQEpEZcckxo5J3XiEU7uySN5Is/Wg/VivVpv36M5a7azS37Bev8Cxk2Zog==</latexit><latexit sha1_base64="Bdvac6hOakNQtgqNE4skpMyao/c=">AAACDXicbVC7TgJBFJ3FF+Jr1crYTCQm0JBdYqKFBYmNhQVGFzBANrPDBSfM7G5m7poQQvwEv8JWKztj6zdY+C/uIoWipzo5596ce08QS2HQcT6s3MLi0vJKfrWwtr6xuWVv7zRMlGgOHo9kpFsBMyBFCB4KlNCKNTAVSGgGw7PMb96BNiIKr3EUQ1exQSj6gjNMJd/e62hFr7xStexf0A4KBYZ6Jbfs3/h20ak4U9C/xJ2RIpmh7tufnV7EEwUhcsmMabtOjN0x0yi4hEmhkxiIGR+yAbRTGrI0qzuevjChh4lhGNEYNBWSTkX4uTFmypiRCtJJxfDWzHuZ+J/XTrB/0h2LME4QQp4FoZAwDTJci7QboD2hAZFllwMVIeVMM0TQgjLOUzFJyyqkfbjz3/8ljWrFdSru5VGxdjprJk/2yQEpEZcckxo5J3XiEU7uySN5Is/Wg/VivVpv36M5a7azS37Bev8Cxk2Zog==</latexit><latexit sha1_base64="Bdvac6hOakNQtgqNE4skpMyao/c=">AAACDXicbVC7TgJBFJ3FF+Jr1crYTCQm0JBdYqKFBYmNhQVGFzBANrPDBSfM7G5m7poQQvwEv8JWKztj6zdY+C/uIoWipzo5596ce08QS2HQcT6s3MLi0vJKfrWwtr6xuWVv7zRMlGgOHo9kpFsBMyBFCB4KlNCKNTAVSGgGw7PMb96BNiIKr3EUQ1exQSj6gjNMJd/e62hFr7xStexf0A4KBYZ6Jbfs3/h20ak4U9C/xJ2RIpmh7tufnV7EEwUhcsmMabtOjN0x0yi4hEmhkxiIGR+yAbRTGrI0qzuevjChh4lhGNEYNBWSTkX4uTFmypiRCtJJxfDWzHuZ+J/XTrB/0h2LME4QQp4FoZAwDTJci7QboD2hAZFllwMVIeVMM0TQgjLOUzFJyyqkfbjz3/8ljWrFdSru5VGxdjprJk/2yQEpEZcckxo5J3XiEU7uySN5Is/Wg/VivVpv36M5a7azS37Bev8Cxk2Zog==</latexit>

NDC
<latexit sha1_base64="VilHayYlEZTIW0TQmQKu5TUdlP4=">AAAB/HicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtLAIxMJKIpgHJkuYndzEITOzy8xdISzxK2y1shNb/8XCf3GzbqGJpzqccy/33BNEUlh03U+nsLS8srpWXC9tbG5t75R391o2jA2HJg9laDoBsyCFhiYKlNCJDDAVSGgH4/rMbz+AsSLUtziJwFdspMVQcIapdHfdT3pG0cv6tF+uuFU3A10kXk4qJEejX/7qDUIeK9DIJbO267kR+gkzKLiEaakXW4gYH7MRdFOqmQLrJ1niKT2KLcOQRmCokDQT4fdGwpS1ExWkk4rhvZ33ZuJ/XjfG4bmfCB3FCJrPDqGQkB2y3Ii0CqADYQCRzZIDFZpyZhgiGEEZ56kYp92U0j68+e8XSeuk6rlV7+a0UrvImymSA3JIjolHzkiNXJEGaRJONHkiz+TFeXRenTfn/We04OQ7++QPnI9vpnmU5A==</latexit><latexit sha1_base64="VilHayYlEZTIW0TQmQKu5TUdlP4=">AAAB/HicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtLAIxMJKIpgHJkuYndzEITOzy8xdISzxK2y1shNb/8XCf3GzbqGJpzqccy/33BNEUlh03U+nsLS8srpWXC9tbG5t75R391o2jA2HJg9laDoBsyCFhiYKlNCJDDAVSGgH4/rMbz+AsSLUtziJwFdspMVQcIapdHfdT3pG0cv6tF+uuFU3A10kXk4qJEejX/7qDUIeK9DIJbO267kR+gkzKLiEaakXW4gYH7MRdFOqmQLrJ1niKT2KLcOQRmCokDQT4fdGwpS1ExWkk4rhvZ33ZuJ/XjfG4bmfCB3FCJrPDqGQkB2y3Ii0CqADYQCRzZIDFZpyZhgiGEEZ56kYp92U0j68+e8XSeuk6rlV7+a0UrvImymSA3JIjolHzkiNXJEGaRJONHkiz+TFeXRenTfn/We04OQ7++QPnI9vpnmU5A==</latexit><latexit sha1_base64="VilHayYlEZTIW0TQmQKu5TUdlP4=">AAAB/HicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtLAIxMJKIpgHJkuYndzEITOzy8xdISzxK2y1shNb/8XCf3GzbqGJpzqccy/33BNEUlh03U+nsLS8srpWXC9tbG5t75R391o2jA2HJg9laDoBsyCFhiYKlNCJDDAVSGgH4/rMbz+AsSLUtziJwFdspMVQcIapdHfdT3pG0cv6tF+uuFU3A10kXk4qJEejX/7qDUIeK9DIJbO267kR+gkzKLiEaakXW4gYH7MRdFOqmQLrJ1niKT2KLcOQRmCokDQT4fdGwpS1ExWkk4rhvZ33ZuJ/XjfG4bmfCB3FCJrPDqGQkB2y3Ii0CqADYQCRzZIDFZpyZhgiGEEZ56kYp92U0j68+e8XSeuk6rlV7+a0UrvImymSA3JIjolHzkiNXJEGaRJONHkiz+TFeXRenTfn/We04OQ7++QPnI9vpnmU5A==</latexit><latexit sha1_base64="VilHayYlEZTIW0TQmQKu5TUdlP4=">AAAB/HicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtLAIxMJKIpgHJkuYndzEITOzy8xdISzxK2y1shNb/8XCf3GzbqGJpzqccy/33BNEUlh03U+nsLS8srpWXC9tbG5t75R391o2jA2HJg9laDoBsyCFhiYKlNCJDDAVSGgH4/rMbz+AsSLUtziJwFdspMVQcIapdHfdT3pG0cv6tF+uuFU3A10kXk4qJEejX/7qDUIeK9DIJbO267kR+gkzKLiEaakXW4gYH7MRdFOqmQLrJ1niKT2KLcOQRmCokDQT4fdGwpS1ExWkk4rhvZ33ZuJ/XjfG4bmfCB3FCJrPDqGQkB2y3Ii0CqADYQCRzZIDFZpyZhgiGEEZ56kYp92U0j68+e8XSeuk6rlV7+a0UrvImymSA3JIjolHzkiNXJEGaRJONHkiz+TFeXRenTfn/We04OQ7++QPnI9vpnmU5A==</latexit>

Nf = 1
<latexit sha1_base64="bzlZ3qLe4kw/ZbPWPEk3uojP9Dw=">AAAB+XicbVA9SwNBEJ3zM8avqKXNYhCswp0IWigEbKwkgvmAJIS9zSQu2ds7dueEcORH2GplJ7b+Ggv/i3fnFZr4qsd7M8yb50dKWnLdT2dpeWV1bb20Ud7c2t7Zreztt2wYG4FNEarQdHxuUUmNTZKksBMZ5IGvsO1PrjO//YjGylDf0zTCfsDHWo6k4JRK7dtBMppdeYNK1a25Odgi8QpShQKNQeWrNwxFHKAmobi1Xc+NqJ9wQ1IonJV7scWIiwkfYzelmgdo+0ked8aOY8spZBEaJhXLRfy9kfDA2mngp5MBpwc772Xif143ptFFP5E6igm1yA6RVJgfssLItAdkQ2mQiGfJkUnNBDecCI1kXIhUjNNiymkf3vz3i6R1WvPcmnd3Vq1fFs2U4BCO4AQ8OIc63EADmiBgAk/wDC9O4rw6b877z+iSU+wcwB84H9+KQpO4</latexit><latexit sha1_base64="bzlZ3qLe4kw/ZbPWPEk3uojP9Dw=">AAAB+XicbVA9SwNBEJ3zM8avqKXNYhCswp0IWigEbKwkgvmAJIS9zSQu2ds7dueEcORH2GplJ7b+Ggv/i3fnFZr4qsd7M8yb50dKWnLdT2dpeWV1bb20Ud7c2t7Zreztt2wYG4FNEarQdHxuUUmNTZKksBMZ5IGvsO1PrjO//YjGylDf0zTCfsDHWo6k4JRK7dtBMppdeYNK1a25Odgi8QpShQKNQeWrNwxFHKAmobi1Xc+NqJ9wQ1IonJV7scWIiwkfYzelmgdo+0ked8aOY8spZBEaJhXLRfy9kfDA2mngp5MBpwc772Xif143ptFFP5E6igm1yA6RVJgfssLItAdkQ2mQiGfJkUnNBDecCI1kXIhUjNNiymkf3vz3i6R1WvPcmnd3Vq1fFs2U4BCO4AQ8OIc63EADmiBgAk/wDC9O4rw6b877z+iSU+wcwB84H9+KQpO4</latexit><latexit sha1_base64="bzlZ3qLe4kw/ZbPWPEk3uojP9Dw=">AAAB+XicbVA9SwNBEJ3zM8avqKXNYhCswp0IWigEbKwkgvmAJIS9zSQu2ds7dueEcORH2GplJ7b+Ggv/i3fnFZr4qsd7M8yb50dKWnLdT2dpeWV1bb20Ud7c2t7Zreztt2wYG4FNEarQdHxuUUmNTZKksBMZ5IGvsO1PrjO//YjGylDf0zTCfsDHWo6k4JRK7dtBMppdeYNK1a25Odgi8QpShQKNQeWrNwxFHKAmobi1Xc+NqJ9wQ1IonJV7scWIiwkfYzelmgdo+0ked8aOY8spZBEaJhXLRfy9kfDA2mngp5MBpwc772Xif143ptFFP5E6igm1yA6RVJgfssLItAdkQ2mQiGfJkUnNBDecCI1kXIhUjNNiymkf3vz3i6R1WvPcmnd3Vq1fFs2U4BCO4AQ8OIc63EADmiBgAk/wDC9O4rw6b877z+iSU+wcwB84H9+KQpO4</latexit><latexit sha1_base64="bzlZ3qLe4kw/ZbPWPEk3uojP9Dw=">AAAB+XicbVA9SwNBEJ3zM8avqKXNYhCswp0IWigEbKwkgvmAJIS9zSQu2ds7dueEcORH2GplJ7b+Ggv/i3fnFZr4qsd7M8yb50dKWnLdT2dpeWV1bb20Ud7c2t7Zreztt2wYG4FNEarQdHxuUUmNTZKksBMZ5IGvsO1PrjO//YjGylDf0zTCfsDHWo6k4JRK7dtBMppdeYNK1a25Odgi8QpShQKNQeWrNwxFHKAmobi1Xc+NqJ9wQ1IonJV7scWIiwkfYzelmgdo+0ked8aOY8spZBEaJhXLRfy9kfDA2mngp5MBpwc772Xif143ptFFP5E6igm1yA6RVJgfssLItAdkQ2mQiGfJkUnNBDecCI1kXIhUjNNiymkf3vz3i6R1WvPcmnd3Vq1fFs2U4BCO4AQ8OIc63EADmiBgAk/wDC9O4rw6b877z+iSU+wcwB84H9+KQpO4</latexit>

Nf = 3
<latexit sha1_base64="TZrmGDhx6uxEifi3eBCATxuEUwY=">AAAB+XicbVDLSgNBEJyNrxhfUY9eBoPgKeyqoAeFgBdPEsE8IFlC76QTh8w+mOkVwpKP8Konb+LVr/Hgv7i77kET61RUddPV5UVKGrLtT6u0tLyyulZer2xsbm3vVHf32iaMtcCWCFWoux4YVDLAFklS2I00gu8p7HiT68zvPKI2MgzuaRqh68M4kCMpgFKpcztIRrOr00G1ZtftHHyROAWpsQLNQfWrPwxF7GNAQoExPceOyE1AkxQKZ5V+bDACMYEx9lIagI/GTfK4M34UG6CQR6i5VDwX8fdGAr4xU99LJ32gBzPvZeJ/Xi+m0YWbyCCKCQORHSKpMD9khJZpD8iHUiMRZMmRy4AL0ECEWnIQIhXjtJhK2ocz//0iaZ/UHbvu3J3VGpdFM2V2wA7ZMXPYOWuwG9ZkLSbYhD2xZ/ZiJdar9Wa9/4yWrGJnn/2B9fENjWCTug==</latexit><latexit sha1_base64="TZrmGDhx6uxEifi3eBCATxuEUwY=">AAAB+XicbVDLSgNBEJyNrxhfUY9eBoPgKeyqoAeFgBdPEsE8IFlC76QTh8w+mOkVwpKP8Konb+LVr/Hgv7i77kET61RUddPV5UVKGrLtT6u0tLyyulZer2xsbm3vVHf32iaMtcCWCFWoux4YVDLAFklS2I00gu8p7HiT68zvPKI2MgzuaRqh68M4kCMpgFKpcztIRrOr00G1ZtftHHyROAWpsQLNQfWrPwxF7GNAQoExPceOyE1AkxQKZ5V+bDACMYEx9lIagI/GTfK4M34UG6CQR6i5VDwX8fdGAr4xU99LJ32gBzPvZeJ/Xi+m0YWbyCCKCQORHSKpMD9khJZpD8iHUiMRZMmRy4AL0ECEWnIQIhXjtJhK2ocz//0iaZ/UHbvu3J3VGpdFM2V2wA7ZMXPYOWuwG9ZkLSbYhD2xZ/ZiJdar9Wa9/4yWrGJnn/2B9fENjWCTug==</latexit><latexit sha1_base64="TZrmGDhx6uxEifi3eBCATxuEUwY=">AAAB+XicbVDLSgNBEJyNrxhfUY9eBoPgKeyqoAeFgBdPEsE8IFlC76QTh8w+mOkVwpKP8Konb+LVr/Hgv7i77kET61RUddPV5UVKGrLtT6u0tLyyulZer2xsbm3vVHf32iaMtcCWCFWoux4YVDLAFklS2I00gu8p7HiT68zvPKI2MgzuaRqh68M4kCMpgFKpcztIRrOr00G1ZtftHHyROAWpsQLNQfWrPwxF7GNAQoExPceOyE1AkxQKZ5V+bDACMYEx9lIagI/GTfK4M34UG6CQR6i5VDwX8fdGAr4xU99LJ32gBzPvZeJ/Xi+m0YWbyCCKCQORHSKpMD9khJZpD8iHUiMRZMmRy4AL0ECEWnIQIhXjtJhK2ocz//0iaZ/UHbvu3J3VGpdFM2V2wA7ZMXPYOWuwG9ZkLSbYhD2xZ/ZiJdar9Wa9/4yWrGJnn/2B9fENjWCTug==</latexit><latexit sha1_base64="TZrmGDhx6uxEifi3eBCATxuEUwY=">AAAB+XicbVDLSgNBEJyNrxhfUY9eBoPgKeyqoAeFgBdPEsE8IFlC76QTh8w+mOkVwpKP8Konb+LVr/Hgv7i77kET61RUddPV5UVKGrLtT6u0tLyyulZer2xsbm3vVHf32iaMtcCWCFWoux4YVDLAFklS2I00gu8p7HiT68zvPKI2MgzuaRqh68M4kCMpgFKpcztIRrOr00G1ZtftHHyROAWpsQLNQfWrPwxF7GNAQoExPceOyE1AkxQKZ5V+bDACMYEx9lIagI/GTfK4M34UG6CQR6i5VDwX8fdGAr4xU99LJ32gBzPvZeJ/Xi+m0YWbyCCKCQORHSKpMD9khJZpD8iHUiMRZMmRy4AL0ECEWnIQIhXjtJhK2ocz//0iaZ/UHbvu3J3VGpdFM2V2wA7ZMXPYOWuwG9ZkLSbYhD2xZ/ZiJdar9Wa9/4yWrGJnn/2B9fENjWCTug==</latexit>

Nf = 4
<latexit sha1_base64="F2PiEYeHnPSowS1x5YKwpXumQg4=">AAAB+XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQA8KAS+eJIJ5QLKE2UknDpl9MNMrhCUf4VVP3sSrX+PBf3F33YMm1qmo6qary4uUNGTbn1ZpZXVtfaO8Wdna3tndq+4fdEwYa4FtEapQ9zxuUMkA2yRJYS/SyH1PYdebXmd+9xG1kWFwT7MIXZ9PAjmWglMqdW+HyXh+1RhWa3bdzsGWiVOQGhRoDatfg1EoYh8DEoob03fsiNyEa5JC4bwyiA1GXEz5BPspDbiPxk3yuHN2EhtOIYtQM6lYLuLvjYT7xsx8L530OT2YRS8T//P6MY0v3EQGUUwYiOwQSYX5ISO0THtANpIaiXiWHJkMmOCaE6GWjAuRinFaTCXtw1n8fpl0zuqOXXfuGrXmZdFMGY7gGE7BgXNowg20oA0CpvAEz/BiJdar9Wa9/4yWrGLnEP7A+vgGju+Tuw==</latexit><latexit sha1_base64="F2PiEYeHnPSowS1x5YKwpXumQg4=">AAAB+XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQA8KAS+eJIJ5QLKE2UknDpl9MNMrhCUf4VVP3sSrX+PBf3F33YMm1qmo6qary4uUNGTbn1ZpZXVtfaO8Wdna3tndq+4fdEwYa4FtEapQ9zxuUMkA2yRJYS/SyH1PYdebXmd+9xG1kWFwT7MIXZ9PAjmWglMqdW+HyXh+1RhWa3bdzsGWiVOQGhRoDatfg1EoYh8DEoob03fsiNyEa5JC4bwyiA1GXEz5BPspDbiPxk3yuHN2EhtOIYtQM6lYLuLvjYT7xsx8L530OT2YRS8T//P6MY0v3EQGUUwYiOwQSYX5ISO0THtANpIaiXiWHJkMmOCaE6GWjAuRinFaTCXtw1n8fpl0zuqOXXfuGrXmZdFMGY7gGE7BgXNowg20oA0CpvAEz/BiJdar9Wa9/4yWrGLnEP7A+vgGju+Tuw==</latexit><latexit sha1_base64="F2PiEYeHnPSowS1x5YKwpXumQg4=">AAAB+XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQA8KAS+eJIJ5QLKE2UknDpl9MNMrhCUf4VVP3sSrX+PBf3F33YMm1qmo6qary4uUNGTbn1ZpZXVtfaO8Wdna3tndq+4fdEwYa4FtEapQ9zxuUMkA2yRJYS/SyH1PYdebXmd+9xG1kWFwT7MIXZ9PAjmWglMqdW+HyXh+1RhWa3bdzsGWiVOQGhRoDatfg1EoYh8DEoob03fsiNyEa5JC4bwyiA1GXEz5BPspDbiPxk3yuHN2EhtOIYtQM6lYLuLvjYT7xsx8L530OT2YRS8T//P6MY0v3EQGUUwYiOwQSYX5ISO0THtANpIaiXiWHJkMmOCaE6GWjAuRinFaTCXtw1n8fpl0zuqOXXfuGrXmZdFMGY7gGE7BgXNowg20oA0CpvAEz/BiJdar9Wa9/4yWrGLnEP7A+vgGju+Tuw==</latexit><latexit sha1_base64="F2PiEYeHnPSowS1x5YKwpXumQg4=">AAAB+XicbVDLSgNBEOyNrxhfUY9eBoPgKexKQA8KAS+eJIJ5QLKE2UknDpl9MNMrhCUf4VVP3sSrX+PBf3F33YMm1qmo6qary4uUNGTbn1ZpZXVtfaO8Wdna3tndq+4fdEwYa4FtEapQ9zxuUMkA2yRJYS/SyH1PYdebXmd+9xG1kWFwT7MIXZ9PAjmWglMqdW+HyXh+1RhWa3bdzsGWiVOQGhRoDatfg1EoYh8DEoob03fsiNyEa5JC4bwyiA1GXEz5BPspDbiPxk3yuHN2EhtOIYtQM6lYLuLvjYT7xsx8L530OT2YRS8T//P6MY0v3EQGUUwYiOwQSYX5ISO0THtANpIaiXiWHJkMmOCaE6GWjAuRinFaTCXtw1n8fpl0zuqOXXfuGrXmZdFMGY7gGE7BgXNowg20oA0CpvAEz/BiJdar9Wa9/4yWrGLnEP7A+vgGju+Tuw==</latexit>

Nf = 5
<latexit sha1_base64="UxXW6n/70pN8mHO2Gnh1JIH/yqE=">AAAB+XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKogeFgBdPEsE8IFlC76QTh8w+mOkVwpKP8Konb+LVr/Hgv7i77kET61RUddPV5UVKGrLtT6u0tLyyulZer2xsbm3vVHf32iaMtcCWCFWoux4YVDLAFklS2I00gu8p7HiT68zvPKI2MgzuaRqh68M4kCMpgFKpcztIRrOrs0G1ZtftHHyROAWpsQLNQfWrPwxF7GNAQoExPceOyE1AkxQKZ5V+bDACMYEx9lIagI/GTfK4M34UG6CQR6i5VDwX8fdGAr4xU99LJ32gBzPvZeJ/Xi+m0YWbyCCKCQORHSKpMD9khJZpD8iHUiMRZMmRy4AL0ECEWnIQIhXjtJhK2ocz//0iaZ/UHbvu3J3WGpdFM2V2wA7ZMXPYOWuwG9ZkLSbYhD2xZ/ZiJdar9Wa9/4yWrGJnn/2B9fENkH6TvA==</latexit><latexit sha1_base64="UxXW6n/70pN8mHO2Gnh1JIH/yqE=">AAAB+XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKogeFgBdPEsE8IFlC76QTh8w+mOkVwpKP8Konb+LVr/Hgv7i77kET61RUddPV5UVKGrLtT6u0tLyyulZer2xsbm3vVHf32iaMtcCWCFWoux4YVDLAFklS2I00gu8p7HiT68zvPKI2MgzuaRqh68M4kCMpgFKpcztIRrOrs0G1ZtftHHyROAWpsQLNQfWrPwxF7GNAQoExPceOyE1AkxQKZ5V+bDACMYEx9lIagI/GTfK4M34UG6CQR6i5VDwX8fdGAr4xU99LJ32gBzPvZeJ/Xi+m0YWbyCCKCQORHSKpMD9khJZpD8iHUiMRZMmRy4AL0ECEWnIQIhXjtJhK2ocz//0iaZ/UHbvu3J3WGpdFM2V2wA7ZMXPYOWuwG9ZkLSbYhD2xZ/ZiJdar9Wa9/4yWrGJnn/2B9fENkH6TvA==</latexit><latexit sha1_base64="UxXW6n/70pN8mHO2Gnh1JIH/yqE=">AAAB+XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKogeFgBdPEsE8IFlC76QTh8w+mOkVwpKP8Konb+LVr/Hgv7i77kET61RUddPV5UVKGrLtT6u0tLyyulZer2xsbm3vVHf32iaMtcCWCFWoux4YVDLAFklS2I00gu8p7HiT68zvPKI2MgzuaRqh68M4kCMpgFKpcztIRrOrs0G1ZtftHHyROAWpsQLNQfWrPwxF7GNAQoExPceOyE1AkxQKZ5V+bDACMYEx9lIagI/GTfK4M34UG6CQR6i5VDwX8fdGAr4xU99LJ32gBzPvZeJ/Xi+m0YWbyCCKCQORHSKpMD9khJZpD8iHUiMRZMmRy4AL0ECEWnIQIhXjtJhK2ocz//0iaZ/UHbvu3J3WGpdFM2V2wA7ZMXPYOWuwG9ZkLSbYhD2xZ/ZiJdar9Wa9/4yWrGJnn/2B9fENkH6TvA==</latexit><latexit sha1_base64="UxXW6n/70pN8mHO2Gnh1JIH/yqE=">AAAB+XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKogeFgBdPEsE8IFlC76QTh8w+mOkVwpKP8Konb+LVr/Hgv7i77kET61RUddPV5UVKGrLtT6u0tLyyulZer2xsbm3vVHf32iaMtcCWCFWoux4YVDLAFklS2I00gu8p7HiT68zvPKI2MgzuaRqh68M4kCMpgFKpcztIRrOrs0G1ZtftHHyROAWpsQLNQfWrPwxF7GNAQoExPceOyE1AkxQKZ5V+bDACMYEx9lIagI/GTfK4M34UG6CQR6i5VDwX8fdGAr4xU99LJ32gBzPvZeJ/Xi+m0YWbyCCKCQORHSKpMD9khJZpD8iHUiMRZMmRy4AL0ECEWnIQIhXjtJhK2ocz//0iaZ/UHbvu3J3WGpdFM2V2wA7ZMXPYOWuwG9ZkLSbYhD2xZ/ZiJdar9Wa9/4yWrGJnn/2B9fENkH6TvA==</latexit>

Nf = 6
<latexit sha1_base64="ewwYrn/kuie/2VaQYSI4cX+iEdA=">AAAB+XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKqAeFgBdPEsE8IFlC76QTh8w+mOkVwpKP8Konb+LVr/Hgv7i77kET61RUddPV5UVKGrLtT6u0tLyyulZer2xsbm3vVHf32iaMtcCWCFWoux4YVDLAFklS2I00gu8p7HiT68zvPKI2MgzuaRqh68M4kCMpgFKpcztIRrOrs0G1ZtftHHyROAWpsQLNQfWrPwxF7GNAQoExPceOyE1AkxQKZ5V+bDACMYEx9lIagI/GTfK4M34UG6CQR6i5VDwX8fdGAr4xU99LJ32gBzPvZeJ/Xi+m0YWbyCCKCQORHSKpMD9khJZpD8iHUiMRZMmRy4AL0ECEWnIQIhXjtJhK2ocz//0iaZ/UHbvu3J3WGpdFM2V2wA7ZMXPYOWuwG9ZkLSbYhD2xZ/ZiJdar9Wa9/4yWrGJnn/2B9fENkg2TvQ==</latexit><latexit sha1_base64="ewwYrn/kuie/2VaQYSI4cX+iEdA=">AAAB+XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKqAeFgBdPEsE8IFlC76QTh8w+mOkVwpKP8Konb+LVr/Hgv7i77kET61RUddPV5UVKGrLtT6u0tLyyulZer2xsbm3vVHf32iaMtcCWCFWoux4YVDLAFklS2I00gu8p7HiT68zvPKI2MgzuaRqh68M4kCMpgFKpcztIRrOrs0G1ZtftHHyROAWpsQLNQfWrPwxF7GNAQoExPceOyE1AkxQKZ5V+bDACMYEx9lIagI/GTfK4M34UG6CQR6i5VDwX8fdGAr4xU99LJ32gBzPvZeJ/Xi+m0YWbyCCKCQORHSKpMD9khJZpD8iHUiMRZMmRy4AL0ECEWnIQIhXjtJhK2ocz//0iaZ/UHbvu3J3WGpdFM2V2wA7ZMXPYOWuwG9ZkLSbYhD2xZ/ZiJdar9Wa9/4yWrGJnn/2B9fENkg2TvQ==</latexit><latexit sha1_base64="ewwYrn/kuie/2VaQYSI4cX+iEdA=">AAAB+XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKqAeFgBdPEsE8IFlC76QTh8w+mOkVwpKP8Konb+LVr/Hgv7i77kET61RUddPV5UVKGrLtT6u0tLyyulZer2xsbm3vVHf32iaMtcCWCFWoux4YVDLAFklS2I00gu8p7HiT68zvPKI2MgzuaRqh68M4kCMpgFKpcztIRrOrs0G1ZtftHHyROAWpsQLNQfWrPwxF7GNAQoExPceOyE1AkxQKZ5V+bDACMYEx9lIagI/GTfK4M34UG6CQR6i5VDwX8fdGAr4xU99LJ32gBzPvZeJ/Xi+m0YWbyCCKCQORHSKpMD9khJZpD8iHUiMRZMmRy4AL0ECEWnIQIhXjtJhK2ocz//0iaZ/UHbvu3J3WGpdFM2V2wA7ZMXPYOWuwG9ZkLSbYhD2xZ/ZiJdar9Wa9/4yWrGJnn/2B9fENkg2TvQ==</latexit><latexit sha1_base64="ewwYrn/kuie/2VaQYSI4cX+iEdA=">AAAB+XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKqAeFgBdPEsE8IFlC76QTh8w+mOkVwpKP8Konb+LVr/Hgv7i77kET61RUddPV5UVKGrLtT6u0tLyyulZer2xsbm3vVHf32iaMtcCWCFWoux4YVDLAFklS2I00gu8p7HiT68zvPKI2MgzuaRqh68M4kCMpgFKpcztIRrOrs0G1ZtftHHyROAWpsQLNQfWrPwxF7GNAQoExPceOyE1AkxQKZ5V+bDACMYEx9lIagI/GTfK4M34UG6CQR6i5VDwX8fdGAr4xU99LJ32gBzPvZeJ/Xi+m0YWbyCCKCQORHSKpMD9khJZpD8iHUiMRZMmRy4AL0ECEWnIQIhXjtJhK2ocz//0iaZ/UHbvu3J3WGpdFM2V2wA7ZMXPYOWuwG9ZkLSbYhD2xZ/ZiJdar9Wa9/4yWrGJnn/2B9fENkg2TvQ==</latexit>

10 = N
<latexit sha1_base64="e92UGUPLtqlB+TcRRaQWlzBVQFU=">AAAB+HicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9KAQ8OJJIpgHJEvonXTimNkHM71CXPIPXvXkTbz6Nx78F3fXPWhinYqqbrq6vEhJQ7b9aS0sLi2vrJbWyusbm1vblZ3dlgljLbApQhXqjgcGlQywSZIUdiKN4HsK2974MvPbD6iNDINbmkTo+jAK5FAKoFRqOX2bX1z3K1W7Zufg88QpSJUVaPQrX71BKGIfAxIKjOk6dkRuApqkUDgt92KDEYgxjLCb0gB8NG6Sp53yw9gAhTxCzaXiuYi/NxLwjZn4XjrpA92ZWS8T//O6MQ3P3EQGUUwYiOwQSYX5ISO0TGtAPpAaiSBLjlwGXIAGItSSgxCpGKe9lNM+nNnv50nruObYNefmpFo/L5opsX12wI6Yw05ZnV2xBmsywe7ZE3tmL9aj9Wq9We8/owtWsbPH/sD6+Aa705Kg</latexit><latexit sha1_base64="e92UGUPLtqlB+TcRRaQWlzBVQFU=">AAAB+HicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9KAQ8OJJIpgHJEvonXTimNkHM71CXPIPXvXkTbz6Nx78F3fXPWhinYqqbrq6vEhJQ7b9aS0sLi2vrJbWyusbm1vblZ3dlgljLbApQhXqjgcGlQywSZIUdiKN4HsK2974MvPbD6iNDINbmkTo+jAK5FAKoFRqOX2bX1z3K1W7Zufg88QpSJUVaPQrX71BKGIfAxIKjOk6dkRuApqkUDgt92KDEYgxjLCb0gB8NG6Sp53yw9gAhTxCzaXiuYi/NxLwjZn4XjrpA92ZWS8T//O6MQ3P3EQGUUwYiOwQSYX5ISO0TGtAPpAaiSBLjlwGXIAGItSSgxCpGKe9lNM+nNnv50nruObYNefmpFo/L5opsX12wI6Yw05ZnV2xBmsywe7ZE3tmL9aj9Wq9We8/owtWsbPH/sD6+Aa705Kg</latexit><latexit sha1_base64="e92UGUPLtqlB+TcRRaQWlzBVQFU=">AAAB+HicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9KAQ8OJJIpgHJEvonXTimNkHM71CXPIPXvXkTbz6Nx78F3fXPWhinYqqbrq6vEhJQ7b9aS0sLi2vrJbWyusbm1vblZ3dlgljLbApQhXqjgcGlQywSZIUdiKN4HsK2974MvPbD6iNDINbmkTo+jAK5FAKoFRqOX2bX1z3K1W7Zufg88QpSJUVaPQrX71BKGIfAxIKjOk6dkRuApqkUDgt92KDEYgxjLCb0gB8NG6Sp53yw9gAhTxCzaXiuYi/NxLwjZn4XjrpA92ZWS8T//O6MQ3P3EQGUUwYiOwQSYX5ISO0TGtAPpAaiSBLjlwGXIAGItSSgxCpGKe9lNM+nNnv50nruObYNefmpFo/L5opsX12wI6Yw05ZnV2xBmsywe7ZE3tmL9aj9Wq9We8/owtWsbPH/sD6+Aa705Kg</latexit><latexit sha1_base64="e92UGUPLtqlB+TcRRaQWlzBVQFU=">AAAB+HicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9KAQ8OJJIpgHJEvonXTimNkHM71CXPIPXvXkTbz6Nx78F3fXPWhinYqqbrq6vEhJQ7b9aS0sLi2vrJbWyusbm1vblZ3dlgljLbApQhXqjgcGlQywSZIUdiKN4HsK2974MvPbD6iNDINbmkTo+jAK5FAKoFRqOX2bX1z3K1W7Zufg88QpSJUVaPQrX71BKGIfAxIKjOk6dkRuApqkUDgt92KDEYgxjLCb0gB8NG6Sp53yw9gAhTxCzaXiuYi/NxLwjZn4XjrpA92ZWS8T//O6MQ3P3EQGUUwYiOwQSYX5ISO0TGtAPpAaiSBLjlwGXIAGItSSgxCpGKe9lNM+nNnv50nruObYNefmpFo/L5opsX12wI6Yw05ZnV2xBmsywe7ZE3tmL9aj9Wq9We8/owtWsbPH/sD6+Aa705Kg</latexit>

2+ 1
2
� 2� 1

2
= L+ L̄

<latexit sha1_base64="sSN5pDgyKJfc/6lYI9lHjvHgSj0="></latexit><latexit sha1_base64="sSN5pDgyKJfc/6lYI9lHjvHgSj0="></latexit><latexit sha1_base64="sSN5pDgyKJfc/6lYI9lHjvHgSj0="></latexit><latexit sha1_base64="sSN5pDgyKJfc/6lYI9lHjvHgSj0="></latexit>

50 = F
<latexit sha1_base64="W6rBFdJT1CT5ADARIUKhcY9mfeg=">AAAB+XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKogeFgCAeI5gHJEvonXTikNkHM71CWPIRXvXkTbz6NR78F3fXPWhinYqqbrq6vEhJQ7b9aZWWlldW18rrlY3Nre2d6u5e24SxFtgSoQp11wODSgbYIkkKu5FG8D2FHW9ynfmdR9RGhsE9TSN0fRgHciQFUCp1zgY2v+I3g2rNrts5+CJxClJjBZqD6ld/GIrYx4CEAmN6jh2Rm4AmKRTOKv3YYARiAmPspTQAH42b5HFn/Cg2QCGPUHOpeC7i740EfGOmvpdO+kAPZt7LxP+8XkyjCzeRQRQTBiI7RFJhfsgILdMekA+lRiLIkiOXAReggQi15CBEKsZpMZW0D2f++0XSPqk7dt25O601LotmyuyAHbJj5rBz1mC3rMlaTLAJe2LP7MVKrFfrzXr/GS1Zxc4++wPr4xsN1JLG</latexit><latexit sha1_base64="W6rBFdJT1CT5ADARIUKhcY9mfeg=">AAAB+XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKogeFgCAeI5gHJEvonXTikNkHM71CWPIRXvXkTbz6NR78F3fXPWhinYqqbrq6vEhJQ7b9aZWWlldW18rrlY3Nre2d6u5e24SxFtgSoQp11wODSgbYIkkKu5FG8D2FHW9ynfmdR9RGhsE9TSN0fRgHciQFUCp1zgY2v+I3g2rNrts5+CJxClJjBZqD6ld/GIrYx4CEAmN6jh2Rm4AmKRTOKv3YYARiAmPspTQAH42b5HFn/Cg2QCGPUHOpeC7i740EfGOmvpdO+kAPZt7LxP+8XkyjCzeRQRQTBiI7RFJhfsgILdMekA+lRiLIkiOXAReggQi15CBEKsZpMZW0D2f++0XSPqk7dt25O601LotmyuyAHbJj5rBz1mC3rMlaTLAJe2LP7MVKrFfrzXr/GS1Zxc4++wPr4xsN1JLG</latexit><latexit sha1_base64="W6rBFdJT1CT5ADARIUKhcY9mfeg=">AAAB+XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKogeFgCAeI5gHJEvonXTikNkHM71CWPIRXvXkTbz6NR78F3fXPWhinYqqbrq6vEhJQ7b9aZWWlldW18rrlY3Nre2d6u5e24SxFtgSoQp11wODSgbYIkkKu5FG8D2FHW9ynfmdR9RGhsE9TSN0fRgHciQFUCp1zgY2v+I3g2rNrts5+CJxClJjBZqD6ld/GIrYx4CEAmN6jh2Rm4AmKRTOKv3YYARiAmPspTQAH42b5HFn/Cg2QCGPUHOpeC7i740EfGOmvpdO+kAPZt7LxP+8XkyjCzeRQRQTBiI7RFJhfsgILdMekA+lRiLIkiOXAReggQi15CBEKsZpMZW0D2f++0XSPqk7dt25O601LotmyuyAHbJj5rBz1mC3rMlaTLAJe2LP7MVKrFfrzXr/GS1Zxc4++wPr4xsN1JLG</latexit><latexit sha1_base64="W6rBFdJT1CT5ADARIUKhcY9mfeg=">AAAB+XicbVDLSgNBEJyNrxhfUY9eBoPgKeyKogeFgCAeI5gHJEvonXTikNkHM71CWPIRXvXkTbz6NR78F3fXPWhinYqqbrq6vEhJQ7b9aZWWlldW18rrlY3Nre2d6u5e24SxFtgSoQp11wODSgbYIkkKu5FG8D2FHW9ynfmdR9RGhsE9TSN0fRgHciQFUCp1zgY2v+I3g2rNrts5+CJxClJjBZqD6ld/GIrYx4CEAmN6jh2Rm4AmKRTOKv3YYARiAmPspTQAH42b5HFn/Cg2QCGPUHOpeC7i740EfGOmvpdO+kAPZt7LxP+8XkyjCzeRQRQTBiI7RFJhfsgILdMekA+lRiLIkiOXAReggQi15CBEKsZpMZW0D2f++0XSPqk7dt25O601LotmyuyAHbJj5rBz1mC3rMlaTLAJe2LP7MVKrFfrzXr/GS1Zxc4++wPr4xsN1JLG</latexit>

3+1 � 3�1 = T + T̄
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·<latexit sha1_base64="+UGs4/eJy8of6Zx5SMTDkarjFFA=">AAAB93icbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgoIiEg1lkHASKbGi82UTTjmfrbs1UhTlG2ihokO0fA4F/4JtXEDCVKOZXe3shImSllz301lZXVvf2KxsVbd3dvf2aweHbRunRqAvYhWbbsgtKqnRJ0kKu4lBHoUKO+HkJvc7j2isjPU9TRMMIj7WciQFp0zy+2IY06BWdxtuAbZMvJLUoURrUPvqD2ORRqhJKG5tz3MTCmbckBQK59V+ajHhYsLH2Muo5hHaYFaEnbPT1HKKWYKGScUKEX9vzHhk7TQKs8mI04Nd9HLxP6+X0ugqmEmdpIRa5IdIKiwOWWFk1gKyoTRIxPPkyKRmghtOhEYyLkQmplkt1awPb/H7ZdI+b3huw7u7qDevy2YqcAwncAYeXEITbqEFPgiQ8ATP8OJMnVfnzXn/GV1xyp0j+APn4xuI0pMx</latexit><latexit sha1_base64="+UGs4/eJy8of6Zx5SMTDkarjFFA=">AAAB93icbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgoIiEg1lkHASKbGi82UTTjmfrbs1UhTlG2ihokO0fA4F/4JtXEDCVKOZXe3shImSllz301lZXVvf2KxsVbd3dvf2aweHbRunRqAvYhWbbsgtKqnRJ0kKu4lBHoUKO+HkJvc7j2isjPU9TRMMIj7WciQFp0zy+2IY06BWdxtuAbZMvJLUoURrUPvqD2ORRqhJKG5tz3MTCmbckBQK59V+ajHhYsLH2Muo5hHaYFaEnbPT1HKKWYKGScUKEX9vzHhk7TQKs8mI04Nd9HLxP6+X0ugqmEmdpIRa5IdIKiwOWWFk1gKyoTRIxPPkyKRmghtOhEYyLkQmplkt1awPb/H7ZdI+b3huw7u7qDevy2YqcAwncAYeXEITbqEFPgiQ8ATP8OJMnVfnzXn/GV1xyp0j+APn4xuI0pMx</latexit><latexit sha1_base64="+UGs4/eJy8of6Zx5SMTDkarjFFA=">AAAB93icbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgoIiEg1lkHASKbGi82UTTjmfrbs1UhTlG2ihokO0fA4F/4JtXEDCVKOZXe3shImSllz301lZXVvf2KxsVbd3dvf2aweHbRunRqAvYhWbbsgtKqnRJ0kKu4lBHoUKO+HkJvc7j2isjPU9TRMMIj7WciQFp0zy+2IY06BWdxtuAbZMvJLUoURrUPvqD2ORRqhJKG5tz3MTCmbckBQK59V+ajHhYsLH2Muo5hHaYFaEnbPT1HKKWYKGScUKEX9vzHhk7TQKs8mI04Nd9HLxP6+X0ugqmEmdpIRa5IdIKiwOWWFk1gKyoTRIxPPkyKRmghtOhEYyLkQmplkt1awPb/H7ZdI+b3huw7u7qDevy2YqcAwncAYeXEITbqEFPgiQ8ATP8OJMnVfnzXn/GV1xyp0j+APn4xuI0pMx</latexit><latexit sha1_base64="+UGs4/eJy8of6Zx5SMTDkarjFFA=">AAAB93icbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgoIiEg1lkHASKbGi82UTTjmfrbs1UhTlG2ihokO0fA4F/4JtXEDCVKOZXe3shImSllz301lZXVvf2KxsVbd3dvf2aweHbRunRqAvYhWbbsgtKqnRJ0kKu4lBHoUKO+HkJvc7j2isjPU9TRMMIj7WciQFp0zy+2IY06BWdxtuAbZMvJLUoURrUPvqD2ORRqhJKG5tz3MTCmbckBQK59V+ajHhYsLH2Muo5hHaYFaEnbPT1HKKWYKGScUKEX9vzHhk7TQKs8mI04Nd9HLxP6+X0ugqmEmdpIRa5IdIKiwOWWFk1gKyoTRIxPPkyKRmghtOhEYyLkQmplkt1awPb/H7ZdI+b3huw7u7qDevy2YqcAwncAYeXEITbqEFPgiQ8ATP8OJMnVfnzXn/GV1xyp0j+APn4xuI0pMx</latexit>

·<latexit sha1_base64="+UGs4/eJy8of6Zx5SMTDkarjFFA=">AAAB93icbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgoIiEg1lkHASKbGi82UTTjmfrbs1UhTlG2ihokO0fA4F/4JtXEDCVKOZXe3shImSllz301lZXVvf2KxsVbd3dvf2aweHbRunRqAvYhWbbsgtKqnRJ0kKu4lBHoUKO+HkJvc7j2isjPU9TRMMIj7WciQFp0zy+2IY06BWdxtuAbZMvJLUoURrUPvqD2ORRqhJKG5tz3MTCmbckBQK59V+ajHhYsLH2Muo5hHaYFaEnbPT1HKKWYKGScUKEX9vzHhk7TQKs8mI04Nd9HLxP6+X0ugqmEmdpIRa5IdIKiwOWWFk1gKyoTRIxPPkyKRmghtOhEYyLkQmplkt1awPb/H7ZdI+b3huw7u7qDevy2YqcAwncAYeXEITbqEFPgiQ8ATP8OJMnVfnzXn/GV1xyp0j+APn4xuI0pMx</latexit><latexit sha1_base64="+UGs4/eJy8of6Zx5SMTDkarjFFA=">AAAB93icbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgoIiEg1lkHASKbGi82UTTjmfrbs1UhTlG2ihokO0fA4F/4JtXEDCVKOZXe3shImSllz301lZXVvf2KxsVbd3dvf2aweHbRunRqAvYhWbbsgtKqnRJ0kKu4lBHoUKO+HkJvc7j2isjPU9TRMMIj7WciQFp0zy+2IY06BWdxtuAbZMvJLUoURrUPvqD2ORRqhJKG5tz3MTCmbckBQK59V+ajHhYsLH2Muo5hHaYFaEnbPT1HKKWYKGScUKEX9vzHhk7TQKs8mI04Nd9HLxP6+X0ugqmEmdpIRa5IdIKiwOWWFk1gKyoTRIxPPkyKRmghtOhEYyLkQmplkt1awPb/H7ZdI+b3huw7u7qDevy2YqcAwncAYeXEITbqEFPgiQ8ATP8OJMnVfnzXn/GV1xyp0j+APn4xuI0pMx</latexit><latexit sha1_base64="+UGs4/eJy8of6Zx5SMTDkarjFFA=">AAAB93icbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgoIiEg1lkHASKbGi82UTTjmfrbs1UhTlG2ihokO0fA4F/4JtXEDCVKOZXe3shImSllz301lZXVvf2KxsVbd3dvf2aweHbRunRqAvYhWbbsgtKqnRJ0kKu4lBHoUKO+HkJvc7j2isjPU9TRMMIj7WciQFp0zy+2IY06BWdxtuAbZMvJLUoURrUPvqD2ORRqhJKG5tz3MTCmbckBQK59V+ajHhYsLH2Muo5hHaYFaEnbPT1HKKWYKGScUKEX9vzHhk7TQKs8mI04Nd9HLxP6+X0ugqmEmdpIRa5IdIKiwOWWFk1gKyoTRIxPPkyKRmghtOhEYyLkQmplkt1awPb/H7ZdI+b3huw7u7qDevy2YqcAwncAYeXEITbqEFPgiQ8ATP8OJMnVfnzXn/GV1xyp0j+APn4xuI0pMx</latexit><latexit sha1_base64="+UGs4/eJy8of6Zx5SMTDkarjFFA=">AAAB93icbVC7TsNAEFzzDOEVoKQ5ESFRRTZCgoIiEg1lkHASKbGi82UTTjmfrbs1UhTlG2ihokO0fA4F/4JtXEDCVKOZXe3shImSllz301lZXVvf2KxsVbd3dvf2aweHbRunRqAvYhWbbsgtKqnRJ0kKu4lBHoUKO+HkJvc7j2isjPU9TRMMIj7WciQFp0zy+2IY06BWdxtuAbZMvJLUoURrUPvqD2ORRqhJKG5tz3MTCmbckBQK59V+ajHhYsLH2Muo5hHaYFaEnbPT1HKKWYKGScUKEX9vzHhk7TQKs8mI04Nd9HLxP6+X0ugqmEmdpIRa5IdIKiwOWWFk1gKyoTRIxPPkyKRmghtOhEYyLkQmplkt1awPb/H7ZdI+b3huw7u7qDevy2YqcAwncAYeXEITbqEFPgiQ8ATP8OJMnVfnzXn/GV1xyp0j+APn4xuI0pMx</latexit>

SUSY
Z2

<latexit sha1_base64="Bs7nuAhZJaO6YWYfWrGGKhY+QAY=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRXaEBAVFJBrKIJGHSKzofNmEU84P7tZIkZWCr6CFig7R8ikU/Au2cQEJU41mdrWz40VKGrLtT2tpeWV1bb20Ud7c2t7Zreztt00Ya4EtEapQdz1uUMkAWyRJYTfSyH1PYcebXGZ+5wG1kWFwQ9MIXZ+PAzmSglMquX2f053nJbezQZ0NKlW7Zudgi8QpSBUKNAeVr/4wFLGPAQnFjek5dkRuwjVJoXBW7scGIy4mfIy9lAbcR+MmeegZO44Np5BFqJlULBfx90bCfWOmvpdOZiHNvJeJ/3m9mEbnbiKDKCYMRHaIpML8kBFapm0gG0qNRDxLjkwGTHDNiVBLxoVIxTitp5z24cx/v0ja9Zpj15zr02rjomimBIdwBCfgwBk04Aqa0AIB9/AEz/BiPVqv1pv1/jO6ZBU7B/AH1sc3IMKWSA==</latexit><latexit sha1_base64="Bs7nuAhZJaO6YWYfWrGGKhY+QAY=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRXaEBAVFJBrKIJGHSKzofNmEU84P7tZIkZWCr6CFig7R8ikU/Au2cQEJU41mdrWz40VKGrLtT2tpeWV1bb20Ud7c2t7Zreztt00Ya4EtEapQdz1uUMkAWyRJYTfSyH1PYcebXGZ+5wG1kWFwQ9MIXZ+PAzmSglMquX2f053nJbezQZ0NKlW7Zudgi8QpSBUKNAeVr/4wFLGPAQnFjek5dkRuwjVJoXBW7scGIy4mfIy9lAbcR+MmeegZO44Np5BFqJlULBfx90bCfWOmvpdOZiHNvJeJ/3m9mEbnbiKDKCYMRHaIpML8kBFapm0gG0qNRDxLjkwGTHDNiVBLxoVIxTitp5z24cx/v0ja9Zpj15zr02rjomimBIdwBCfgwBk04Aqa0AIB9/AEz/BiPVqv1pv1/jO6ZBU7B/AH1sc3IMKWSA==</latexit><latexit sha1_base64="Bs7nuAhZJaO6YWYfWrGGKhY+QAY=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRXaEBAVFJBrKIJGHSKzofNmEU84P7tZIkZWCr6CFig7R8ikU/Au2cQEJU41mdrWz40VKGrLtT2tpeWV1bb20Ud7c2t7Zreztt00Ya4EtEapQdz1uUMkAWyRJYTfSyH1PYcebXGZ+5wG1kWFwQ9MIXZ+PAzmSglMquX2f053nJbezQZ0NKlW7Zudgi8QpSBUKNAeVr/4wFLGPAQnFjek5dkRuwjVJoXBW7scGIy4mfIy9lAbcR+MmeegZO44Np5BFqJlULBfx90bCfWOmvpdOZiHNvJeJ/3m9mEbnbiKDKCYMRHaIpML8kBFapm0gG0qNRDxLjkwGTHDNiVBLxoVIxTitp5z24cx/v0ja9Zpj15zr02rjomimBIdwBCfgwBk04Aqa0AIB9/AEz/BiPVqv1pv1/jO6ZBU7B/AH1sc3IMKWSA==</latexit><latexit sha1_base64="Bs7nuAhZJaO6YWYfWrGGKhY+QAY=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRXaEBAVFJBrKIJGHSKzofNmEU84P7tZIkZWCr6CFig7R8ikU/Au2cQEJU41mdrWz40VKGrLtT2tpeWV1bb20Ud7c2t7Zreztt00Ya4EtEapQdz1uUMkAWyRJYTfSyH1PYcebXGZ+5wG1kWFwQ9MIXZ+PAzmSglMquX2f053nJbezQZ0NKlW7Zudgi8QpSBUKNAeVr/4wFLGPAQnFjek5dkRuwjVJoXBW7scGIy4mfIy9lAbcR+MmeegZO44Np5BFqJlULBfx90bCfWOmvpdOZiHNvJeJ/3m9mEbnbiKDKCYMRHaIpML8kBFapm0gG0qNRDxLjkwGTHDNiVBLxoVIxTitp5z24cx/v0ja9Zpj15zr02rjomimBIdwBCfgwBk04Aqa0AIB9/AEz/BiPVqv1pv1/jO6ZBU7B/AH1sc3IMKWSA==</latexit>

broken by dim-6

Z2
<latexit sha1_base64="Bs7nuAhZJaO6YWYfWrGGKhY+QAY=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRXaEBAVFJBrKIJGHSKzofNmEU84P7tZIkZWCr6CFig7R8ikU/Au2cQEJU41mdrWz40VKGrLtT2tpeWV1bb20Ud7c2t7Zreztt00Ya4EtEapQdz1uUMkAWyRJYTfSyH1PYcebXGZ+5wG1kWFwQ9MIXZ+PAzmSglMquX2f053nJbezQZ0NKlW7Zudgi8QpSBUKNAeVr/4wFLGPAQnFjek5dkRuwjVJoXBW7scGIy4mfIy9lAbcR+MmeegZO44Np5BFqJlULBfx90bCfWOmvpdOZiHNvJeJ/3m9mEbnbiKDKCYMRHaIpML8kBFapm0gG0qNRDxLjkwGTHDNiVBLxoVIxTitp5z24cx/v0ja9Zpj15zr02rjomimBIdwBCfgwBk04Aqa0AIB9/AEz/BiPVqv1pv1/jO6ZBU7B/AH1sc3IMKWSA==</latexit><latexit sha1_base64="Bs7nuAhZJaO6YWYfWrGGKhY+QAY=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRXaEBAVFJBrKIJGHSKzofNmEU84P7tZIkZWCr6CFig7R8ikU/Au2cQEJU41mdrWz40VKGrLtT2tpeWV1bb20Ud7c2t7Zreztt00Ya4EtEapQdz1uUMkAWyRJYTfSyH1PYcebXGZ+5wG1kWFwQ9MIXZ+PAzmSglMquX2f053nJbezQZ0NKlW7Zudgi8QpSBUKNAeVr/4wFLGPAQnFjek5dkRuwjVJoXBW7scGIy4mfIy9lAbcR+MmeegZO44Np5BFqJlULBfx90bCfWOmvpdOZiHNvJeJ/3m9mEbnbiKDKCYMRHaIpML8kBFapm0gG0qNRDxLjkwGTHDNiVBLxoVIxTitp5z24cx/v0ja9Zpj15zr02rjomimBIdwBCfgwBk04Aqa0AIB9/AEz/BiPVqv1pv1/jO6ZBU7B/AH1sc3IMKWSA==</latexit><latexit sha1_base64="Bs7nuAhZJaO6YWYfWrGGKhY+QAY=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRXaEBAVFJBrKIJGHSKzofNmEU84P7tZIkZWCr6CFig7R8ikU/Au2cQEJU41mdrWz40VKGrLtT2tpeWV1bb20Ud7c2t7Zreztt00Ya4EtEapQdz1uUMkAWyRJYTfSyH1PYcebXGZ+5wG1kWFwQ9MIXZ+PAzmSglMquX2f053nJbezQZ0NKlW7Zudgi8QpSBUKNAeVr/4wFLGPAQnFjek5dkRuwjVJoXBW7scGIy4mfIy9lAbcR+MmeegZO44Np5BFqJlULBfx90bCfWOmvpdOZiHNvJeJ/3m9mEbnbiKDKCYMRHaIpML8kBFapm0gG0qNRDxLjkwGTHDNiVBLxoVIxTitp5z24cx/v0ja9Zpj15zr02rjomimBIdwBCfgwBk04Aqa0AIB9/AEz/BiPVqv1pv1/jO6ZBU7B/AH1sc3IMKWSA==</latexit><latexit sha1_base64="Bs7nuAhZJaO6YWYfWrGGKhY+QAY=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRXaEBAVFJBrKIJGHSKzofNmEU84P7tZIkZWCr6CFig7R8ikU/Au2cQEJU41mdrWz40VKGrLtT2tpeWV1bb20Ud7c2t7Zreztt00Ya4EtEapQdz1uUMkAWyRJYTfSyH1PYcebXGZ+5wG1kWFwQ9MIXZ+PAzmSglMquX2f053nJbezQZ0NKlW7Zudgi8QpSBUKNAeVr/4wFLGPAQnFjek5dkRuwjVJoXBW7scGIy4mfIy9lAbcR+MmeegZO44Np5BFqJlULBfx90bCfWOmvpdOZiHNvJeJ/3m9mEbnbiKDKCYMRHaIpML8kBFapm0gG0qNRDxLjkwGTHDNiVBLxoVIxTitp5z24cx/v0ja9Zpj15zr02rjomimBIdwBCfgwBk04Aqa0AIB9/AEz/BiPVqv1pv1/jO6ZBU7B/AH1sc3IMKWSA==</latexit>

broken by dim-6

Z2
<latexit sha1_base64="Bs7nuAhZJaO6YWYfWrGGKhY+QAY=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRXaEBAVFJBrKIJGHSKzofNmEU84P7tZIkZWCr6CFig7R8ikU/Au2cQEJU41mdrWz40VKGrLtT2tpeWV1bb20Ud7c2t7Zreztt00Ya4EtEapQdz1uUMkAWyRJYTfSyH1PYcebXGZ+5wG1kWFwQ9MIXZ+PAzmSglMquX2f053nJbezQZ0NKlW7Zudgi8QpSBUKNAeVr/4wFLGPAQnFjek5dkRuwjVJoXBW7scGIy4mfIy9lAbcR+MmeegZO44Np5BFqJlULBfx90bCfWOmvpdOZiHNvJeJ/3m9mEbnbiKDKCYMRHaIpML8kBFapm0gG0qNRDxLjkwGTHDNiVBLxoVIxTitp5z24cx/v0ja9Zpj15zr02rjomimBIdwBCfgwBk04Aqa0AIB9/AEz/BiPVqv1pv1/jO6ZBU7B/AH1sc3IMKWSA==</latexit><latexit sha1_base64="Bs7nuAhZJaO6YWYfWrGGKhY+QAY=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRXaEBAVFJBrKIJGHSKzofNmEU84P7tZIkZWCr6CFig7R8ikU/Au2cQEJU41mdrWz40VKGrLtT2tpeWV1bb20Ud7c2t7Zreztt00Ya4EtEapQdz1uUMkAWyRJYTfSyH1PYcebXGZ+5wG1kWFwQ9MIXZ+PAzmSglMquX2f053nJbezQZ0NKlW7Zudgi8QpSBUKNAeVr/4wFLGPAQnFjek5dkRuwjVJoXBW7scGIy4mfIy9lAbcR+MmeegZO44Np5BFqJlULBfx90bCfWOmvpdOZiHNvJeJ/3m9mEbnbiKDKCYMRHaIpML8kBFapm0gG0qNRDxLjkwGTHDNiVBLxoVIxTitp5z24cx/v0ja9Zpj15zr02rjomimBIdwBCfgwBk04Aqa0AIB9/AEz/BiPVqv1pv1/jO6ZBU7B/AH1sc3IMKWSA==</latexit><latexit sha1_base64="Bs7nuAhZJaO6YWYfWrGGKhY+QAY=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRXaEBAVFJBrKIJGHSKzofNmEU84P7tZIkZWCr6CFig7R8ikU/Au2cQEJU41mdrWz40VKGrLtT2tpeWV1bb20Ud7c2t7Zreztt00Ya4EtEapQdz1uUMkAWyRJYTfSyH1PYcebXGZ+5wG1kWFwQ9MIXZ+PAzmSglMquX2f053nJbezQZ0NKlW7Zudgi8QpSBUKNAeVr/4wFLGPAQnFjek5dkRuwjVJoXBW7scGIy4mfIy9lAbcR+MmeegZO44Np5BFqJlULBfx90bCfWOmvpdOZiHNvJeJ/3m9mEbnbiKDKCYMRHaIpML8kBFapm0gG0qNRDxLjkwGTHDNiVBLxoVIxTitp5z24cx/v0ja9Zpj15zr02rjomimBIdwBCfgwBk04Aqa0AIB9/AEz/BiPVqv1pv1/jO6ZBU7B/AH1sc3IMKWSA==</latexit><latexit sha1_base64="Bs7nuAhZJaO6YWYfWrGGKhY+QAY=">AAAB/3icbVC7TsNAEFzzDOEVoKQ5ESFRRXaEBAVFJBrKIJGHSKzofNmEU84P7tZIkZWCr6CFig7R8ikU/Au2cQEJU41mdrWz40VKGrLtT2tpeWV1bb20Ud7c2t7Zreztt00Ya4EtEapQdz1uUMkAWyRJYTfSyH1PYcebXGZ+5wG1kWFwQ9MIXZ+PAzmSglMquX2f053nJbezQZ0NKlW7Zudgi8QpSBUKNAeVr/4wFLGPAQnFjek5dkRuwjVJoXBW7scGIy4mfIy9lAbcR+MmeegZO44Np5BFqJlULBfx90bCfWOmvpdOZiHNvJeJ/3m9mEbnbiKDKCYMRHaIpML8kBFapm0gG0qNRDxLjkwGTHDNiVBLxoVIxTitp5z24cx/v0ja9Zpj15zr02rjomimBIdwBCfgwBk04Aqa0AIB9/AEz/BiPVqv1pv1/jO6ZBU7B/AH1sc3IMKWSA==</latexit>

broken by dim-7

U(1)
<latexit sha1_base64="g+jTFqshngHY6nqsBipNrY0dIGg=">AAAB+nicbVC7TsNAEDyHVwivACXNiQgpNJGNkKCgiERDGSScREqs6HzZhFPuztbdGikK+QlaqOgQLT9Dwb9gGxeQMNVoZlc7O2EshUXX/XRKK6tr6xvlzcrW9s7uXnX/oG2jxHDweSQj0w2ZBSk0+ChQQjc2wFQooRNOrjO/8wDGikjf4TSGQLGxFiPBGaZSt28U9eve6aBacxtuDrpMvILUSIHWoPrVH0Y8UaCRS2Ztz3NjDGbMoOAS5pV+YiFmfMLG0EupZgpsMMvzzulJYhlGNAZDhaS5CL83ZkxZO1VhOqkY3ttFLxP/83oJji6DmdBxgqB5dgiFhPyQ5UakRQAdCgOILEsOVGjKmWGIYARlnKdikjZTSfvwFr9fJu2zhuc2vNvzWvOqaKZMjsgxqROPXJAmuSEt4hNOJHkiz+TFeXRenTfn/We05BQ7h+QPnI9vQeGTew==</latexit><latexit sha1_base64="g+jTFqshngHY6nqsBipNrY0dIGg=">AAAB+nicbVC7TsNAEDyHVwivACXNiQgpNJGNkKCgiERDGSScREqs6HzZhFPuztbdGikK+QlaqOgQLT9Dwb9gGxeQMNVoZlc7O2EshUXX/XRKK6tr6xvlzcrW9s7uXnX/oG2jxHDweSQj0w2ZBSk0+ChQQjc2wFQooRNOrjO/8wDGikjf4TSGQLGxFiPBGaZSt28U9eve6aBacxtuDrpMvILUSIHWoPrVH0Y8UaCRS2Ztz3NjDGbMoOAS5pV+YiFmfMLG0EupZgpsMMvzzulJYhlGNAZDhaS5CL83ZkxZO1VhOqkY3ttFLxP/83oJji6DmdBxgqB5dgiFhPyQ5UakRQAdCgOILEsOVGjKmWGIYARlnKdikjZTSfvwFr9fJu2zhuc2vNvzWvOqaKZMjsgxqROPXJAmuSEt4hNOJHkiz+TFeXRenTfn/We05BQ7h+QPnI9vQeGTew==</latexit><latexit sha1_base64="g+jTFqshngHY6nqsBipNrY0dIGg=">AAAB+nicbVC7TsNAEDyHVwivACXNiQgpNJGNkKCgiERDGSScREqs6HzZhFPuztbdGikK+QlaqOgQLT9Dwb9gGxeQMNVoZlc7O2EshUXX/XRKK6tr6xvlzcrW9s7uXnX/oG2jxHDweSQj0w2ZBSk0+ChQQjc2wFQooRNOrjO/8wDGikjf4TSGQLGxFiPBGaZSt28U9eve6aBacxtuDrpMvILUSIHWoPrVH0Y8UaCRS2Ztz3NjDGbMoOAS5pV+YiFmfMLG0EupZgpsMMvzzulJYhlGNAZDhaS5CL83ZkxZO1VhOqkY3ttFLxP/83oJji6DmdBxgqB5dgiFhPyQ5UakRQAdCgOILEsOVGjKmWGIYARlnKdikjZTSfvwFr9fJu2zhuc2vNvzWvOqaKZMjsgxqROPXJAmuSEt4hNOJHkiz+TFeXRenTfn/We05BQ7h+QPnI9vQeGTew==</latexit><latexit sha1_base64="g+jTFqshngHY6nqsBipNrY0dIGg=">AAAB+nicbVC7TsNAEDyHVwivACXNiQgpNJGNkKCgiERDGSScREqs6HzZhFPuztbdGikK+QlaqOgQLT9Dwb9gGxeQMNVoZlc7O2EshUXX/XRKK6tr6xvlzcrW9s7uXnX/oG2jxHDweSQj0w2ZBSk0+ChQQjc2wFQooRNOrjO/8wDGikjf4TSGQLGxFiPBGaZSt28U9eve6aBacxtuDrpMvILUSIHWoPrVH0Y8UaCRS2Ztz3NjDGbMoOAS5pV+YiFmfMLG0EupZgpsMMvzzulJYhlGNAZDhaS5CL83ZkxZO1VhOqkY3ttFLxP/83oJji6DmdBxgqB5dgiFhPyQ5UakRQAdCgOILEsOVGjKmWGIYARlnKdikjZTSfvwFr9fJu2zhuc2vNvzWvOqaKZMjsgxqROPXJAmuSEt4hNOJHkiz+TFeXRenTfn/We05BQ7h+QPnI9vQeGTew==</latexit>

broken by dim-5

U(1)
<latexit sha1_base64="g+jTFqshngHY6nqsBipNrY0dIGg=">AAAB+nicbVC7TsNAEDyHVwivACXNiQgpNJGNkKCgiERDGSScREqs6HzZhFPuztbdGikK+QlaqOgQLT9Dwb9gGxeQMNVoZlc7O2EshUXX/XRKK6tr6xvlzcrW9s7uXnX/oG2jxHDweSQj0w2ZBSk0+ChQQjc2wFQooRNOrjO/8wDGikjf4TSGQLGxFiPBGaZSt28U9eve6aBacxtuDrpMvILUSIHWoPrVH0Y8UaCRS2Ztz3NjDGbMoOAS5pV+YiFmfMLG0EupZgpsMMvzzulJYhlGNAZDhaS5CL83ZkxZO1VhOqkY3ttFLxP/83oJji6DmdBxgqB5dgiFhPyQ5UakRQAdCgOILEsOVGjKmWGIYARlnKdikjZTSfvwFr9fJu2zhuc2vNvzWvOqaKZMjsgxqROPXJAmuSEt4hNOJHkiz+TFeXRenTfn/We05BQ7h+QPnI9vQeGTew==</latexit><latexit sha1_base64="g+jTFqshngHY6nqsBipNrY0dIGg=">AAAB+nicbVC7TsNAEDyHVwivACXNiQgpNJGNkKCgiERDGSScREqs6HzZhFPuztbdGikK+QlaqOgQLT9Dwb9gGxeQMNVoZlc7O2EshUXX/XRKK6tr6xvlzcrW9s7uXnX/oG2jxHDweSQj0w2ZBSk0+ChQQjc2wFQooRNOrjO/8wDGikjf4TSGQLGxFiPBGaZSt28U9eve6aBacxtuDrpMvILUSIHWoPrVH0Y8UaCRS2Ztz3NjDGbMoOAS5pV+YiFmfMLG0EupZgpsMMvzzulJYhlGNAZDhaS5CL83ZkxZO1VhOqkY3ttFLxP/83oJji6DmdBxgqB5dgiFhPyQ5UakRQAdCgOILEsOVGjKmWGIYARlnKdikjZTSfvwFr9fJu2zhuc2vNvzWvOqaKZMjsgxqROPXJAmuSEt4hNOJHkiz+TFeXRenTfn/We05BQ7h+QPnI9vQeGTew==</latexit><latexit sha1_base64="g+jTFqshngHY6nqsBipNrY0dIGg=">AAAB+nicbVC7TsNAEDyHVwivACXNiQgpNJGNkKCgiERDGSScREqs6HzZhFPuztbdGikK+QlaqOgQLT9Dwb9gGxeQMNVoZlc7O2EshUXX/XRKK6tr6xvlzcrW9s7uXnX/oG2jxHDweSQj0w2ZBSk0+ChQQjc2wFQooRNOrjO/8wDGikjf4TSGQLGxFiPBGaZSt28U9eve6aBacxtuDrpMvILUSIHWoPrVH0Y8UaCRS2Ztz3NjDGbMoOAS5pV+YiFmfMLG0EupZgpsMMvzzulJYhlGNAZDhaS5CL83ZkxZO1VhOqkY3ttFLxP/83oJji6DmdBxgqB5dgiFhPyQ5UakRQAdCgOILEsOVGjKmWGIYARlnKdikjZTSfvwFr9fJu2zhuc2vNvzWvOqaKZMjsgxqROPXJAmuSEt4hNOJHkiz+TFeXRenTfn/We05BQ7h+QPnI9vQeGTew==</latexit><latexit sha1_base64="g+jTFqshngHY6nqsBipNrY0dIGg=">AAAB+nicbVC7TsNAEDyHVwivACXNiQgpNJGNkKCgiERDGSScREqs6HzZhFPuztbdGikK+QlaqOgQLT9Dwb9gGxeQMNVoZlc7O2EshUXX/XRKK6tr6xvlzcrW9s7uXnX/oG2jxHDweSQj0w2ZBSk0+ChQQjc2wFQooRNOrjO/8wDGikjf4TSGQLGxFiPBGaZSt28U9eve6aBacxtuDrpMvILUSIHWoPrVH0Y8UaCRS2Ztz3NjDGbMoOAS5pV+YiFmfMLG0EupZgpsMMvzzulJYhlGNAZDhaS5CL83ZkxZO1VhOqkY3ttFLxP/83oJji6DmdBxgqB5dgiFhPyQ5UakRQAdCgOILEsOVGjKmWGIYARlnKdikjZTSfvwFr9fJu2zhuc2vNvzWvOqaKZMjsgxqROPXJAmuSEt4hNOJHkiz+TFeXRenTfn/We05BQ7h+QPnI9vQeGTew==</latexit>

broken by dim-6

 3
<latexit sha1_base64="OHhGTRyBXu1y/ijDYNKSGWNNUqo=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIBCQqKSDSUQSIPKbGi9WUTjpwf3K2RwMo/0EJFh2j5Gwr+Bdu4gISpRjO72tnxIiUN2fanVVpYXFpeKa9W1tY3Nreq2zttE8ZaYEuEKtRdDwwqGWCLJCnsRhrB9xR2vMlF5nfuURsZBtf0EKHrwziQIymAUqndV3jHjwfVml23c/B54hSkxgo0B9Wv/jAUsY8BCQXG9Bw7IjcBTVIonFb6scEIxATG2EtpAD4aN8nTTvlBbIBCHqHmUvFcxN8bCfjGPPheOukD3ZhZLxP/83oxjc7cRAZRTBiI7BBJhfkhI7RMa0A+lBqJIEuOXAZcgAYi1JKDEKkYp71U0j6c2e/nSfuo7th15+qk1jgvmimzPbbPDpnDTlmDXbImazHBbtkTe2Yv1qP1ar1Z7z+jJavY2WV/YH18A47rkyY=</latexit><latexit sha1_base64="OHhGTRyBXu1y/ijDYNKSGWNNUqo=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIBCQqKSDSUQSIPKbGi9WUTjpwf3K2RwMo/0EJFh2j5Gwr+Bdu4gISpRjO72tnxIiUN2fanVVpYXFpeKa9W1tY3Nreq2zttE8ZaYEuEKtRdDwwqGWCLJCnsRhrB9xR2vMlF5nfuURsZBtf0EKHrwziQIymAUqndV3jHjwfVml23c/B54hSkxgo0B9Wv/jAUsY8BCQXG9Bw7IjcBTVIonFb6scEIxATG2EtpAD4aN8nTTvlBbIBCHqHmUvFcxN8bCfjGPPheOukD3ZhZLxP/83oxjc7cRAZRTBiI7BBJhfkhI7RMa0A+lBqJIEuOXAZcgAYi1JKDEKkYp71U0j6c2e/nSfuo7th15+qk1jgvmimzPbbPDpnDTlmDXbImazHBbtkTe2Yv1qP1ar1Z7z+jJavY2WV/YH18A47rkyY=</latexit><latexit sha1_base64="OHhGTRyBXu1y/ijDYNKSGWNNUqo=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIBCQqKSDSUQSIPKbGi9WUTjpwf3K2RwMo/0EJFh2j5Gwr+Bdu4gISpRjO72tnxIiUN2fanVVpYXFpeKa9W1tY3Nreq2zttE8ZaYEuEKtRdDwwqGWCLJCnsRhrB9xR2vMlF5nfuURsZBtf0EKHrwziQIymAUqndV3jHjwfVml23c/B54hSkxgo0B9Wv/jAUsY8BCQXG9Bw7IjcBTVIonFb6scEIxATG2EtpAD4aN8nTTvlBbIBCHqHmUvFcxN8bCfjGPPheOukD3ZhZLxP/83oxjc7cRAZRTBiI7BBJhfkhI7RMa0A+lBqJIEuOXAZcgAYi1JKDEKkYp71U0j6c2e/nSfuo7th15+qk1jgvmimzPbbPDpnDTlmDXbImazHBbtkTe2Yv1qP1ar1Z7z+jJavY2WV/YH18A47rkyY=</latexit><latexit sha1_base64="OHhGTRyBXu1y/ijDYNKSGWNNUqo=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIBCQqKSDSUQSIPKbGi9WUTjpwf3K2RwMo/0EJFh2j5Gwr+Bdu4gISpRjO72tnxIiUN2fanVVpYXFpeKa9W1tY3Nreq2zttE8ZaYEuEKtRdDwwqGWCLJCnsRhrB9xR2vMlF5nfuURsZBtf0EKHrwziQIymAUqndV3jHjwfVml23c/B54hSkxgo0B9Wv/jAUsY8BCQXG9Bw7IjcBTVIonFb6scEIxATG2EtpAD4aN8nTTvlBbIBCHqHmUvFcxN8bCfjGPPheOukD3ZhZLxP/83oxjc7cRAZRTBiI7BBJhfkhI7RMa0A+lBqJIEuOXAZcgAYi1JKDEKkYp71U0j6c2e/nSfuo7th15+qk1jgvmimzPbbPDpnDTlmDXbImazHBbtkTe2Yv1qP1ar1Z7z+jJavY2WV/YH18A47rkyY=</latexit>

 4
<latexit sha1_base64="dkkD5EVbDXFn+5mwVHqS+9Sken8=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREhQUkWgog0QeUmJF68smHDk/uFsjBSv/QAsVHaLlbyj4F2zjAhKmGs3samfHi5Q0ZNufVmlpeWV1rbxe2djc2t6p7u61TRhrgS0RqlB3PTCoZIAtkqSwG2kE31PY8SaXmd95QG1kGNzQNELXh3EgR1IApVK7r/Cenw6qNbtu5+CLxClIjRVoDqpf/WEoYh8DEgqM6Tl2RG4CmqRQOKv0Y4MRiAmMsZfSAHw0bpKnnfGj2ACFPELNpeK5iL83EvCNmfpeOukD3Zp5LxP/83oxjc7dRAZRTBiI7BBJhfkhI7RMa0A+lBqJIEuOXAZcgAYi1JKDEKkYp71U0j6c+e8XSfuk7th15/q01rgomimzA3bIjpnDzliDXbEmazHB7tgTe2Yv1qP1ar1Z7z+jJavY2Wd/YH18A5B6kyc=</latexit><latexit sha1_base64="dkkD5EVbDXFn+5mwVHqS+9Sken8=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREhQUkWgog0QeUmJF68smHDk/uFsjBSv/QAsVHaLlbyj4F2zjAhKmGs3samfHi5Q0ZNufVmlpeWV1rbxe2djc2t6p7u61TRhrgS0RqlB3PTCoZIAtkqSwG2kE31PY8SaXmd95QG1kGNzQNELXh3EgR1IApVK7r/Cenw6qNbtu5+CLxClIjRVoDqpf/WEoYh8DEgqM6Tl2RG4CmqRQOKv0Y4MRiAmMsZfSAHw0bpKnnfGj2ACFPELNpeK5iL83EvCNmfpeOukD3Zp5LxP/83oxjc7dRAZRTBiI7BBJhfkhI7RMa0A+lBqJIEuOXAZcgAYi1JKDEKkYp71U0j6c+e8XSfuk7th15/q01rgomimzA3bIjpnDzliDXbEmazHB7tgTe2Yv1qP1ar1Z7z+jJavY2Wd/YH18A5B6kyc=</latexit><latexit sha1_base64="dkkD5EVbDXFn+5mwVHqS+9Sken8=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREhQUkWgog0QeUmJF68smHDk/uFsjBSv/QAsVHaLlbyj4F2zjAhKmGs3samfHi5Q0ZNufVmlpeWV1rbxe2djc2t6p7u61TRhrgS0RqlB3PTCoZIAtkqSwG2kE31PY8SaXmd95QG1kGNzQNELXh3EgR1IApVK7r/Cenw6qNbtu5+CLxClIjRVoDqpf/WEoYh8DEgqM6Tl2RG4CmqRQOKv0Y4MRiAmMsZfSAHw0bpKnnfGj2ACFPELNpeK5iL83EvCNmfpeOukD3Zp5LxP/83oxjc7dRAZRTBiI7BBJhfkhI7RMa0A+lBqJIEuOXAZcgAYi1JKDEKkYp71U0j6c+e8XSfuk7th15/q01rgomimzA3bIjpnDzliDXbEmazHB7tgTe2Yv1qP1ar1Z7z+jJavY2Wd/YH18A5B6kyc=</latexit><latexit sha1_base64="dkkD5EVbDXFn+5mwVHqS+9Sken8=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREhQUkWgog0QeUmJF68smHDk/uFsjBSv/QAsVHaLlbyj4F2zjAhKmGs3samfHi5Q0ZNufVmlpeWV1rbxe2djc2t6p7u61TRhrgS0RqlB3PTCoZIAtkqSwG2kE31PY8SaXmd95QG1kGNzQNELXh3EgR1IApVK7r/Cenw6qNbtu5+CLxClIjRVoDqpf/WEoYh8DEgqM6Tl2RG4CmqRQOKv0Y4MRiAmMsZfSAHw0bpKnnfGj2ACFPELNpeK5iL83EvCNmfpeOukD3Zp5LxP/83oxjc7dRAZRTBiI7BBJhfkhI7RMa0A+lBqJIEuOXAZcgAYi1JKDEKkYp71U0j6c+e8XSfuk7th15/q01rgomimzA3bIjpnDzliDXbEmazHB7tgTe2Yv1qP1ar1Z7z+jJavY2Wd/YH18A5B6kyc=</latexit>

 2
<latexit sha1_base64="t9zS2UEFdsjuM0oskQfNOjfD+Bg=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRXaEBAVFJBrKIJGHlFjR+rIJR84P7tZIwco/0EJFh2j5Gwr+Bdu4gISpRjO72tnxIiUN2fantbS8srq2Xtoob25t7+xW9vbbJoy1wJYIVai7HhhUMsAWSVLYjTSC7ynseJPLzO88oDYyDG5oGqHrwziQIymAUqndV3jP64NK1a7ZOfgicQpSZQWag8pXfxiK2MeAhAJjeo4dkZuAJikUzsr92GAEYgJj7KU0AB+Nm+RpZ/w4NkAhj1BzqXgu4u+NBHxjpr6XTvpAt2bey8T/vF5Mo3M3kUEUEwYiO0RSYX7ICC3TGpAPpUYiyJIjlwEXoIEIteQgRCrGaS/ltA9n/vtF0q7XHLvmXJ9WGxdFMyV2yI7YCXPYGWuwK9ZkLSbYHXtiz+zFerRerTfr/Wd0ySp2DtgfWB/fjVyTJQ==</latexit><latexit sha1_base64="t9zS2UEFdsjuM0oskQfNOjfD+Bg=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRXaEBAVFJBrKIJGHlFjR+rIJR84P7tZIwco/0EJFh2j5Gwr+Bdu4gISpRjO72tnxIiUN2fantbS8srq2Xtoob25t7+xW9vbbJoy1wJYIVai7HhhUMsAWSVLYjTSC7ynseJPLzO88oDYyDG5oGqHrwziQIymAUqndV3jP64NK1a7ZOfgicQpSZQWag8pXfxiK2MeAhAJjeo4dkZuAJikUzsr92GAEYgJj7KU0AB+Nm+RpZ/w4NkAhj1BzqXgu4u+NBHxjpr6XTvpAt2bey8T/vF5Mo3M3kUEUEwYiO0RSYX7ICC3TGpAPpUYiyJIjlwEXoIEIteQgRCrGaS/ltA9n/vtF0q7XHLvmXJ9WGxdFMyV2yI7YCXPYGWuwK9ZkLSbYHXtiz+zFerRerTfr/Wd0ySp2DtgfWB/fjVyTJQ==</latexit><latexit sha1_base64="t9zS2UEFdsjuM0oskQfNOjfD+Bg=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRXaEBAVFJBrKIJGHlFjR+rIJR84P7tZIwco/0EJFh2j5Gwr+Bdu4gISpRjO72tnxIiUN2fantbS8srq2Xtoob25t7+xW9vbbJoy1wJYIVai7HhhUMsAWSVLYjTSC7ynseJPLzO88oDYyDG5oGqHrwziQIymAUqndV3jP64NK1a7ZOfgicQpSZQWag8pXfxiK2MeAhAJjeo4dkZuAJikUzsr92GAEYgJj7KU0AB+Nm+RpZ/w4NkAhj1BzqXgu4u+NBHxjpr6XTvpAt2bey8T/vF5Mo3M3kUEUEwYiO0RSYX7ICC3TGpAPpUYiyJIjlwEXoIEIteQgRCrGaS/ltA9n/vtF0q7XHLvmXJ9WGxdFMyV2yI7YCXPYGWuwK9ZkLSbYHXtiz+zFerRerTfr/Wd0ySp2DtgfWB/fjVyTJQ==</latexit><latexit sha1_base64="t9zS2UEFdsjuM0oskQfNOjfD+Bg=">AAAB+HicbVC7TsNAEDzzDOEVoKQ5ESFRRXaEBAVFJBrKIJGHlFjR+rIJR84P7tZIwco/0EJFh2j5Gwr+Bdu4gISpRjO72tnxIiUN2fantbS8srq2Xtoob25t7+xW9vbbJoy1wJYIVai7HhhUMsAWSVLYjTSC7ynseJPLzO88oDYyDG5oGqHrwziQIymAUqndV3jP64NK1a7ZOfgicQpSZQWag8pXfxiK2MeAhAJjeo4dkZuAJikUzsr92GAEYgJj7KU0AB+Nm+RpZ/w4NkAhj1BzqXgu4u+NBHxjpr6XTvpAt2bey8T/vF5Mo3M3kUEUEwYiO0RSYX7ICC3TGpAPpUYiyJIjlwEXoIEIteQgRCrGaS/ltA9n/vtF0q7XHLvmXJ9WGxdFMyV2yI7YCXPYGWuwK9ZkLSbYHXtiz+zFerRerTfr/Wd0ySp2DtgfWB/fjVyTJQ==</latexit>

Best candidate
30 = V

<latexit sha1_base64="MMCJUHSVBc/zCSFVfI5IycE2D9c=">AAAB+HicbVC7TsNAEFzzDOEVoKQ5ESFRRTYgQQFSJBrKIBEnUmJF58smHDk/dLdGClb+gRYqOkTL31DwL9gmBSRMNZrZ1c6OHytpyLY/rYXFpeWV1dJaeX1jc2u7srPrmijRApsiUpFu+9ygkiE2SZLCdqyRB77Clj+6yv3WA2ojo/CWxjF6AR+GciAFp0xyT3o2u3R7lapdswuweeJMSRWmaPQqX91+JJIAQxKKG9Nx7Ji8lGuSQuGk3E0MxlyM+BA7GQ15gMZLi7QTdpgYThGLUTOpWCHi742UB8aMAz+bDDjdmVkvF//zOgkNzr1UhnFCGIr8EEmFxSEjtMxqQNaXGol4nhyZDJngmhOhlowLkYlJ1ks568OZ/X6euMc1x645N6fV+sW0mRLswwEcgQNnUIdraEATBNzDEzzDi/VovVpv1vvP6II13dmDP7A+vgHLc5Kq</latexit><latexit sha1_base64="MMCJUHSVBc/zCSFVfI5IycE2D9c=">AAAB+HicbVC7TsNAEFzzDOEVoKQ5ESFRRTYgQQFSJBrKIBEnUmJF58smHDk/dLdGClb+gRYqOkTL31DwL9gmBSRMNZrZ1c6OHytpyLY/rYXFpeWV1dJaeX1jc2u7srPrmijRApsiUpFu+9ygkiE2SZLCdqyRB77Clj+6yv3WA2ojo/CWxjF6AR+GciAFp0xyT3o2u3R7lapdswuweeJMSRWmaPQqX91+JJIAQxKKG9Nx7Ji8lGuSQuGk3E0MxlyM+BA7GQ15gMZLi7QTdpgYThGLUTOpWCHi742UB8aMAz+bDDjdmVkvF//zOgkNzr1UhnFCGIr8EEmFxSEjtMxqQNaXGol4nhyZDJngmhOhlowLkYlJ1ks568OZ/X6euMc1x645N6fV+sW0mRLswwEcgQNnUIdraEATBNzDEzzDi/VovVpv1vvP6II13dmDP7A+vgHLc5Kq</latexit><latexit sha1_base64="MMCJUHSVBc/zCSFVfI5IycE2D9c=">AAAB+HicbVC7TsNAEFzzDOEVoKQ5ESFRRTYgQQFSJBrKIBEnUmJF58smHDk/dLdGClb+gRYqOkTL31DwL9gmBSRMNZrZ1c6OHytpyLY/rYXFpeWV1dJaeX1jc2u7srPrmijRApsiUpFu+9ygkiE2SZLCdqyRB77Clj+6yv3WA2ojo/CWxjF6AR+GciAFp0xyT3o2u3R7lapdswuweeJMSRWmaPQqX91+JJIAQxKKG9Nx7Ji8lGuSQuGk3E0MxlyM+BA7GQ15gMZLi7QTdpgYThGLUTOpWCHi742UB8aMAz+bDDjdmVkvF//zOgkNzr1UhnFCGIr8EEmFxSEjtMxqQNaXGol4nhyZDJngmhOhlowLkYlJ1ks568OZ/X6euMc1x645N6fV+sW0mRLswwEcgQNnUIdraEATBNzDEzzDi/VovVpv1vvP6II13dmDP7A+vgHLc5Kq</latexit><latexit sha1_base64="MMCJUHSVBc/zCSFVfI5IycE2D9c=">AAAB+HicbVC7TsNAEFzzDOEVoKQ5ESFRRTYgQQFSJBrKIBEnUmJF58smHDk/dLdGClb+gRYqOkTL31DwL9gmBSRMNZrZ1c6OHytpyLY/rYXFpeWV1dJaeX1jc2u7srPrmijRApsiUpFu+9ygkiE2SZLCdqyRB77Clj+6yv3WA2ojo/CWxjF6AR+GciAFp0xyT3o2u3R7lapdswuweeJMSRWmaPQqX91+JJIAQxKKG9Nx7Ji8lGuSQuGk3E0MxlyM+BA7GQ15gMZLi7QTdpgYThGLUTOpWCHi742UB8aMAz+bDDjdmVkvF//zOgkNzr1UhnFCGIr8EEmFxSEjtMxqQNaXGol4nhyZDJngmhOhlowLkYlJ1ks568OZ/X6euMc1x645N6fV+sW0mRLswwEcgQNnUIdraEATBNzDEzzDi/VovVpv1vvP6II13dmDP7A+vgHLc5Kq</latexit>
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• DM candidate EM neutral

• No Landau poles below MPl
<latexit sha1_base64="mMVe+xLwX/igCL3CviuW8bLvI4w=">AAAB/HicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtLAI2NgIEcwDkyXMTm7ikJnZZeauEJb4FbZa2Ymt/2Lhv7i7bqGJpzqccy/33BNEUlh03U+ntLS8srpWXq9sbG5t71R399o2jA2HFg9laLoBsyCFhhYKlNCNDDAVSOgEk8vM7zyAsSLUtziNwFdsrMVIcIapdHc9SPpG0aacDao1t+7moIvEK0iNFGgOql/9YchjBRq5ZNb2PDdCP2EGBZcwq/RjCxHjEzaGXko1U2D9JE88o0exZRjSCAwVkuYi/N5ImLJ2qoJ0UjG8t/NeJv7n9WIcnfuJ0FGMoHl2CIWE/JDlRqRVAB0KA4gsSw5UaMqZYYhgBGWcp2KcdlNJ+/Dmv18k7ZO659a9m9Na46JopkwOyCE5Jh45Iw1yRZqkRTjR5Ik8kxfn0Xl13pz3n9GSU+zskz9wPr4B972VGA==</latexit><latexit sha1_base64="mMVe+xLwX/igCL3CviuW8bLvI4w=">AAAB/HicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtLAI2NgIEcwDkyXMTm7ikJnZZeauEJb4FbZa2Ymt/2Lhv7i7bqGJpzqccy/33BNEUlh03U+ntLS8srpWXq9sbG5t71R399o2jA2HFg9laLoBsyCFhhYKlNCNDDAVSOgEk8vM7zyAsSLUtziNwFdsrMVIcIapdHc9SPpG0aacDao1t+7moIvEK0iNFGgOql/9YchjBRq5ZNb2PDdCP2EGBZcwq/RjCxHjEzaGXko1U2D9JE88o0exZRjSCAwVkuYi/N5ImLJ2qoJ0UjG8t/NeJv7n9WIcnfuJ0FGMoHl2CIWE/JDlRqRVAB0KA4gsSw5UaMqZYYhgBGWcp2KcdlNJ+/Dmv18k7ZO659a9m9Na46JopkwOyCE5Jh45Iw1yRZqkRTjR5Ik8kxfn0Xl13pz3n9GSU+zskz9wPr4B972VGA==</latexit><latexit sha1_base64="mMVe+xLwX/igCL3CviuW8bLvI4w=">AAAB/HicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtLAI2NgIEcwDkyXMTm7ikJnZZeauEJb4FbZa2Ymt/2Lhv7i7bqGJpzqccy/33BNEUlh03U+ntLS8srpWXq9sbG5t71R399o2jA2HFg9laLoBsyCFhhYKlNCNDDAVSOgEk8vM7zyAsSLUtziNwFdsrMVIcIapdHc9SPpG0aacDao1t+7moIvEK0iNFGgOql/9YchjBRq5ZNb2PDdCP2EGBZcwq/RjCxHjEzaGXko1U2D9JE88o0exZRjSCAwVkuYi/N5ImLJ2qoJ0UjG8t/NeJv7n9WIcnfuJ0FGMoHl2CIWE/JDlRqRVAB0KA4gsSw5UaMqZYYhgBGWcp2KcdlNJ+/Dmv18k7ZO659a9m9Na46JopkwOyCE5Jh45Iw1yRZqkRTjR5Ik8kxfn0Xl13pz3n9GSU+zskz9wPr4B972VGA==</latexit><latexit sha1_base64="mMVe+xLwX/igCL3CviuW8bLvI4w=">AAAB/HicbVC7SgNBFJ2NrxhfUUubwSBYhV0RtLAI2NgIEcwDkyXMTm7ikJnZZeauEJb4FbZa2Ymt/2Lhv7i7bqGJpzqccy/33BNEUlh03U+ntLS8srpWXq9sbG5t71R399o2jA2HFg9laLoBsyCFhhYKlNCNDDAVSOgEk8vM7zyAsSLUtziNwFdsrMVIcIapdHc9SPpG0aacDao1t+7moIvEK0iNFGgOql/9YchjBRq5ZNb2PDdCP2EGBZcwq/RjCxHjEzaGXko1U2D9JE88o0exZRjSCAwVkuYi/N5ImLJ2qoJ0UjG8t/NeJv7n9WIcnfuJ0FGMoHl2CIWE/JDlRqRVAB0KA4gsSw5UaMqZYYhgBGWcp2KcdlNJ+/Dmv18k7ZO659a9m9Na46JopkwOyCE5Jh45Iw1yRZqkRTjR5Ik8kxfn0Xl13pz3n9GSU+zskz9wPr4B972VGA==</latexit>



Thermal history

Gluequark Dark Matter                                               Alessandro Podo                                                                        4/7

Tf.o. ⇠ MQ/25
<latexit sha1_base64="o0PiRtGDnZR8G0IR3GXuzjRqdBg=">AAACGHicbVC7TsNAEDzzDOEVoKQ5EZCojB2BSBmJhgYpkQggJVG0vmzgxJ1t3a2RIss/wCfwFbRQ0SFaOgr+BTukgMBUo5ld7ewEsZKWPO/DmZmdm19YLC2Vl1dW19YrG5sXNkqMwLaIVGSuArCoZIhtkqTwKjYIOlB4GdyeFP7lHRoro/CcRjH2NFyHcigFUC71K7vn/bRrNB+6kZvxrpWan+WKBroRoNJWlh3UjvqVqud6Y/C/xJ+QKpug2a98dgeRSDSGJBRY2/G9mHopGJJCYVbuJhZjELdwjZ2chqDR9tLxNxnfSyxQxGM0XCo+FvHnRgra2pEO8skipp32CvE/r5PQsN5LZRgnhKEoDpFUOD5khZF5TcgH0iARFMmRy5ALMECERnIQIheTvLdy3oc//f1fclFzfc/1W4fVRn3STIltsx22z3x2zBrslDVZmwl2zx7ZE3t2HpwX59V5+x6dcSY7W+wXnPcvNyWfYw==</latexit><latexit sha1_base64="o0PiRtGDnZR8G0IR3GXuzjRqdBg=">AAACGHicbVC7TsNAEDzzDOEVoKQ5EZCojB2BSBmJhgYpkQggJVG0vmzgxJ1t3a2RIss/wCfwFbRQ0SFaOgr+BTukgMBUo5ld7ewEsZKWPO/DmZmdm19YLC2Vl1dW19YrG5sXNkqMwLaIVGSuArCoZIhtkqTwKjYIOlB4GdyeFP7lHRoro/CcRjH2NFyHcigFUC71K7vn/bRrNB+6kZvxrpWan+WKBroRoNJWlh3UjvqVqud6Y/C/xJ+QKpug2a98dgeRSDSGJBRY2/G9mHopGJJCYVbuJhZjELdwjZ2chqDR9tLxNxnfSyxQxGM0XCo+FvHnRgra2pEO8skipp32CvE/r5PQsN5LZRgnhKEoDpFUOD5khZF5TcgH0iARFMmRy5ALMECERnIQIheTvLdy3oc//f1fclFzfc/1W4fVRn3STIltsx22z3x2zBrslDVZmwl2zx7ZE3t2HpwX59V5+x6dcSY7W+wXnPcvNyWfYw==</latexit><latexit sha1_base64="o0PiRtGDnZR8G0IR3GXuzjRqdBg=">AAACGHicbVC7TsNAEDzzDOEVoKQ5EZCojB2BSBmJhgYpkQggJVG0vmzgxJ1t3a2RIss/wCfwFbRQ0SFaOgr+BTukgMBUo5ld7ewEsZKWPO/DmZmdm19YLC2Vl1dW19YrG5sXNkqMwLaIVGSuArCoZIhtkqTwKjYIOlB4GdyeFP7lHRoro/CcRjH2NFyHcigFUC71K7vn/bRrNB+6kZvxrpWan+WKBroRoNJWlh3UjvqVqud6Y/C/xJ+QKpug2a98dgeRSDSGJBRY2/G9mHopGJJCYVbuJhZjELdwjZ2chqDR9tLxNxnfSyxQxGM0XCo+FvHnRgra2pEO8skipp32CvE/r5PQsN5LZRgnhKEoDpFUOD5khZF5TcgH0iARFMmRy5ALMECERnIQIheTvLdy3oc//f1fclFzfc/1W4fVRn3STIltsx22z3x2zBrslDVZmwl2zx7ZE3t2HpwX59V5+x6dcSY7W+wXnPcvNyWfYw==</latexit><latexit sha1_base64="o0PiRtGDnZR8G0IR3GXuzjRqdBg=">AAACGHicbVC7TsNAEDzzDOEVoKQ5EZCojB2BSBmJhgYpkQggJVG0vmzgxJ1t3a2RIss/wCfwFbRQ0SFaOgr+BTukgMBUo5ld7ewEsZKWPO/DmZmdm19YLC2Vl1dW19YrG5sXNkqMwLaIVGSuArCoZIhtkqTwKjYIOlB4GdyeFP7lHRoro/CcRjH2NFyHcigFUC71K7vn/bRrNB+6kZvxrpWan+WKBroRoNJWlh3UjvqVqud6Y/C/xJ+QKpug2a98dgeRSDSGJBRY2/G9mHopGJJCYVbuJhZjELdwjZ2chqDR9tLxNxnfSyxQxGM0XCo+FvHnRgra2pEO8skipp32CvE/r5PQsN5LZRgnhKEoDpFUOD5khZF5TcgH0iARFMmRy5ALMECERnIQIheTvLdy3oc//f1fclFzfc/1W4fVRn3STIltsx22z3x2zBrslDVZmwl2zx7ZE3t2HpwX59V5+x6dcSY7W+wXnPcvNyWfYw==</latexit>

MQ
<latexit sha1_base64="huGejo6sD+02X5nu9fASahZ9+tw=">AAACA3icbVC7SgNBFJ31GeMjq5Y2g0GwCrsimDJgYyMkYB6QhHB3chOHzD6YuSuEJaVfYauVndj6IRb+i7vrFpp4qsM593LPPV6kpCHH+bTW1jc2t7ZLO+Xdvf2Din141DFhrAW2RahC3fPAoJIBtkmSwl6kEXxPYdebXWd+9wG1kWFwR/MIhz5MAzmRAiiVRnbldpQMfKB7ASppLRYju+rUnBx8lbgFqbICzZH9NRiHIvYxIKHAmL7rRDRMQJMUChflQWwwAjGDKfZTGoCPZpjkwRf8LDZAIY9Qc6l4LuLvjQR8Y+a+l05mGc2yl4n/ef2YJvVhIoMoJgxEdoikwvyQEVqmjSAfS41EkCVHLgMuQAMRaslBiFSM04rKaR/u8verpHNRc52a27qsNupFMyV2wk7ZOXPZFWuwG9ZkbSZYzJ7YM3uxHq1X6816/xlds4qdY/YH1sc3Ae2X3w==</latexit><latexit sha1_base64="huGejo6sD+02X5nu9fASahZ9+tw=">AAACA3icbVC7SgNBFJ31GeMjq5Y2g0GwCrsimDJgYyMkYB6QhHB3chOHzD6YuSuEJaVfYauVndj6IRb+i7vrFpp4qsM593LPPV6kpCHH+bTW1jc2t7ZLO+Xdvf2Din141DFhrAW2RahC3fPAoJIBtkmSwl6kEXxPYdebXWd+9wG1kWFwR/MIhz5MAzmRAiiVRnbldpQMfKB7ASppLRYju+rUnBx8lbgFqbICzZH9NRiHIvYxIKHAmL7rRDRMQJMUChflQWwwAjGDKfZTGoCPZpjkwRf8LDZAIY9Qc6l4LuLvjQR8Y+a+l05mGc2yl4n/ef2YJvVhIoMoJgxEdoikwvyQEVqmjSAfS41EkCVHLgMuQAMRaslBiFSM04rKaR/u8verpHNRc52a27qsNupFMyV2wk7ZOXPZFWuwG9ZkbSZYzJ7YM3uxHq1X6816/xlds4qdY/YH1sc3Ae2X3w==</latexit><latexit sha1_base64="huGejo6sD+02X5nu9fASahZ9+tw=">AAACA3icbVC7SgNBFJ31GeMjq5Y2g0GwCrsimDJgYyMkYB6QhHB3chOHzD6YuSuEJaVfYauVndj6IRb+i7vrFpp4qsM593LPPV6kpCHH+bTW1jc2t7ZLO+Xdvf2Din141DFhrAW2RahC3fPAoJIBtkmSwl6kEXxPYdebXWd+9wG1kWFwR/MIhz5MAzmRAiiVRnbldpQMfKB7ASppLRYju+rUnBx8lbgFqbICzZH9NRiHIvYxIKHAmL7rRDRMQJMUChflQWwwAjGDKfZTGoCPZpjkwRf8LDZAIY9Qc6l4LuLvjQR8Y+a+l05mGc2yl4n/ef2YJvVhIoMoJgxEdoikwvyQEVqmjSAfS41EkCVHLgMuQAMRaslBiFSM04rKaR/u8verpHNRc52a27qsNupFMyV2wk7ZOXPZFWuwG9ZkbSZYzJ7YM3uxHq1X6816/xlds4qdY/YH1sc3Ae2X3w==</latexit><latexit sha1_base64="huGejo6sD+02X5nu9fASahZ9+tw=">AAACA3icbVC7SgNBFJ31GeMjq5Y2g0GwCrsimDJgYyMkYB6QhHB3chOHzD6YuSuEJaVfYauVndj6IRb+i7vrFpp4qsM593LPPV6kpCHH+bTW1jc2t7ZLO+Xdvf2Din141DFhrAW2RahC3fPAoJIBtkmSwl6kEXxPYdebXWd+9wG1kWFwR/MIhz5MAzmRAiiVRnbldpQMfKB7ASppLRYju+rUnBx8lbgFqbICzZH9NRiHIvYxIKHAmL7rRDRMQJMUChflQWwwAjGDKfZTGoCPZpjkwRf8LDZAIY9Qc6l4LuLvjQR8Y+a+l05mGc2yl4n/ef2YJvVhIoMoJgxEdoikwvyQEVqmjSAfS41EkCVHLgMuQAMRaslBiFSM04rKaR/u8verpHNRc52a27qsNupFMyV2wk7ZOXPZFWuwG9ZkbSZYzJ7YM3uxHq1X6816/xlds4qdY/YH1sc3Ae2X3w==</latexit>

T
<latexit sha1_base64="DEXbo5tmhSvgm6+gdN97zw+UeN0=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWMCeUGyhNlJJw6ZfTDTI4QlX+BVT97Eqx/kwX9xd81BE+tUVHXT1RUkShpy3U9nY3Nre2e3tFfePzg8Oq6cnHZNbLXAjohVrPsBN6hkhB2SpLCfaORhoLAXzO5yv/eI2sg4atM8QT/k00hOpOCUSa32qFJ1a24Btk68JanCEs1R5Ws4joUNMSKhuDEDz03IT7kmKRQuykNrMOFixqc4yGjEQzR+WgRdsEtrOMUsQc2kYoWIvzdSHhozD4NsMuT0YFa9XPzPG1ia1P1URokljER+iKTC4pARWmYNIBtLjUQ8T45MRkxwzYlQS8aFyESbVVLO+vBWv18n3eua59a81k21UV82U4JzuIAr8OAWGnAPTeiAAIQneIYXxzqvzpvz/jO64Sx3zuAPnI9vS2uRUw==</latexit><latexit sha1_base64="DEXbo5tmhSvgm6+gdN97zw+UeN0=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWMCeUGyhNlJJw6ZfTDTI4QlX+BVT97Eqx/kwX9xd81BE+tUVHXT1RUkShpy3U9nY3Nre2e3tFfePzg8Oq6cnHZNbLXAjohVrPsBN6hkhB2SpLCfaORhoLAXzO5yv/eI2sg4atM8QT/k00hOpOCUSa32qFJ1a24Btk68JanCEs1R5Ws4joUNMSKhuDEDz03IT7kmKRQuykNrMOFixqc4yGjEQzR+WgRdsEtrOMUsQc2kYoWIvzdSHhozD4NsMuT0YFa9XPzPG1ia1P1URokljER+iKTC4pARWmYNIBtLjUQ8T45MRkxwzYlQS8aFyESbVVLO+vBWv18n3eua59a81k21UV82U4JzuIAr8OAWGnAPTeiAAIQneIYXxzqvzpvz/jO64Sx3zuAPnI9vS2uRUw==</latexit><latexit sha1_base64="DEXbo5tmhSvgm6+gdN97zw+UeN0=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWMCeUGyhNlJJw6ZfTDTI4QlX+BVT97Eqx/kwX9xd81BE+tUVHXT1RUkShpy3U9nY3Nre2e3tFfePzg8Oq6cnHZNbLXAjohVrPsBN6hkhB2SpLCfaORhoLAXzO5yv/eI2sg4atM8QT/k00hOpOCUSa32qFJ1a24Btk68JanCEs1R5Ws4joUNMSKhuDEDz03IT7kmKRQuykNrMOFixqc4yGjEQzR+WgRdsEtrOMUsQc2kYoWIvzdSHhozD4NsMuT0YFa9XPzPG1ia1P1URokljER+iKTC4pARWmYNIBtLjUQ8T45MRkxwzYlQS8aFyESbVVLO+vBWv18n3eua59a81k21UV82U4JzuIAr8OAWGnAPTeiAAIQneIYXxzqvzpvz/jO64Sx3zuAPnI9vS2uRUw==</latexit><latexit sha1_base64="DEXbo5tmhSvgm6+gdN97zw+UeN0=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWMCeUGyhNlJJw6ZfTDTI4QlX+BVT97Eqx/kwX9xd81BE+tUVHXT1RUkShpy3U9nY3Nre2e3tFfePzg8Oq6cnHZNbLXAjohVrPsBN6hkhB2SpLCfaORhoLAXzO5yv/eI2sg4atM8QT/k00hOpOCUSa32qFJ1a24Btk68JanCEs1R5Ws4joUNMSKhuDEDz03IT7kmKRQuykNrMOFixqc4yGjEQzR+WgRdsEtrOMUsQc2kYoWIvzdSHhozD4NsMuT0YFa9XPzPG1ia1P1URokljER+iKTC4pARWmYNIBtLjUQ8T45MRkxwzYlQS8aFyESbVVLO+vBWv18n3eua59a81k21UV82U4JzuIAr8OAWGnAPTeiAAIQneIYXxzqvzpvz/jO64Sx3zuAPnI9vS2uRUw==</latexit>

Q

Q

Q

Q

Q

Q

Q

Q

g̃

g̃

g̃

g̃

g̃

g̃

g̃

+ +

nQ �ann v . H

h� vi =
27⇡

32

↵2
DC

M2
Q

+O(v)

Perturbative freezeout:

nQ a3 ⇠ const



Gluequark Dark Matter                                               Alessandro Podo                                                                        5/7

Tf.o. ⇠ MQ/25
<latexit sha1_base64="o0PiRtGDnZR8G0IR3GXuzjRqdBg=">AAACGHicbVC7TsNAEDzzDOEVoKQ5EZCojB2BSBmJhgYpkQggJVG0vmzgxJ1t3a2RIss/wCfwFbRQ0SFaOgr+BTukgMBUo5ld7ewEsZKWPO/DmZmdm19YLC2Vl1dW19YrG5sXNkqMwLaIVGSuArCoZIhtkqTwKjYIOlB4GdyeFP7lHRoro/CcRjH2NFyHcigFUC71K7vn/bRrNB+6kZvxrpWan+WKBroRoNJWlh3UjvqVqud6Y/C/xJ+QKpug2a98dgeRSDSGJBRY2/G9mHopGJJCYVbuJhZjELdwjZ2chqDR9tLxNxnfSyxQxGM0XCo+FvHnRgra2pEO8skipp32CvE/r5PQsN5LZRgnhKEoDpFUOD5khZF5TcgH0iARFMmRy5ALMECERnIQIheTvLdy3oc//f1fclFzfc/1W4fVRn3STIltsx22z3x2zBrslDVZmwl2zx7ZE3t2HpwX59V5+x6dcSY7W+wXnPcvNyWfYw==</latexit><latexit sha1_base64="o0PiRtGDnZR8G0IR3GXuzjRqdBg=">AAACGHicbVC7TsNAEDzzDOEVoKQ5EZCojB2BSBmJhgYpkQggJVG0vmzgxJ1t3a2RIss/wCfwFbRQ0SFaOgr+BTukgMBUo5ld7ewEsZKWPO/DmZmdm19YLC2Vl1dW19YrG5sXNkqMwLaIVGSuArCoZIhtkqTwKjYIOlB4GdyeFP7lHRoro/CcRjH2NFyHcigFUC71K7vn/bRrNB+6kZvxrpWan+WKBroRoNJWlh3UjvqVqud6Y/C/xJ+QKpug2a98dgeRSDSGJBRY2/G9mHopGJJCYVbuJhZjELdwjZ2chqDR9tLxNxnfSyxQxGM0XCo+FvHnRgra2pEO8skipp32CvE/r5PQsN5LZRgnhKEoDpFUOD5khZF5TcgH0iARFMmRy5ALMECERnIQIheTvLdy3oc//f1fclFzfc/1W4fVRn3STIltsx22z3x2zBrslDVZmwl2zx7ZE3t2HpwX59V5+x6dcSY7W+wXnPcvNyWfYw==</latexit><latexit sha1_base64="o0PiRtGDnZR8G0IR3GXuzjRqdBg=">AAACGHicbVC7TsNAEDzzDOEVoKQ5EZCojB2BSBmJhgYpkQggJVG0vmzgxJ1t3a2RIss/wCfwFbRQ0SFaOgr+BTukgMBUo5ld7ewEsZKWPO/DmZmdm19YLC2Vl1dW19YrG5sXNkqMwLaIVGSuArCoZIhtkqTwKjYIOlB4GdyeFP7lHRoro/CcRjH2NFyHcigFUC71K7vn/bRrNB+6kZvxrpWan+WKBroRoNJWlh3UjvqVqud6Y/C/xJ+QKpug2a98dgeRSDSGJBRY2/G9mHopGJJCYVbuJhZjELdwjZ2chqDR9tLxNxnfSyxQxGM0XCo+FvHnRgra2pEO8skipp32CvE/r5PQsN5LZRgnhKEoDpFUOD5khZF5TcgH0iARFMmRy5ALMECERnIQIheTvLdy3oc//f1fclFzfc/1W4fVRn3STIltsx22z3x2zBrslDVZmwl2zx7ZE3t2HpwX59V5+x6dcSY7W+wXnPcvNyWfYw==</latexit><latexit sha1_base64="o0PiRtGDnZR8G0IR3GXuzjRqdBg=">AAACGHicbVC7TsNAEDzzDOEVoKQ5EZCojB2BSBmJhgYpkQggJVG0vmzgxJ1t3a2RIss/wCfwFbRQ0SFaOgr+BTukgMBUo5ld7ewEsZKWPO/DmZmdm19YLC2Vl1dW19YrG5sXNkqMwLaIVGSuArCoZIhtkqTwKjYIOlB4GdyeFP7lHRoro/CcRjH2NFyHcigFUC71K7vn/bRrNB+6kZvxrpWan+WKBroRoNJWlh3UjvqVqud6Y/C/xJ+QKpug2a98dgeRSDSGJBRY2/G9mHopGJJCYVbuJhZjELdwjZ2chqDR9tLxNxnfSyxQxGM0XCo+FvHnRgra2pEO8skipp32CvE/r5PQsN5LZRgnhKEoDpFUOD5khZF5TcgH0iARFMmRy5ALMECERnIQIheTvLdy3oc//f1fclFzfc/1W4fVRn3STIltsx22z3x2zBrslDVZmwl2zx7ZE3t2HpwX59V5+x6dcSY7W+wXnPcvNyWfYw==</latexit>

MQ
<latexit sha1_base64="huGejo6sD+02X5nu9fASahZ9+tw=">AAACA3icbVC7SgNBFJ31GeMjq5Y2g0GwCrsimDJgYyMkYB6QhHB3chOHzD6YuSuEJaVfYauVndj6IRb+i7vrFpp4qsM593LPPV6kpCHH+bTW1jc2t7ZLO+Xdvf2Din141DFhrAW2RahC3fPAoJIBtkmSwl6kEXxPYdebXWd+9wG1kWFwR/MIhz5MAzmRAiiVRnbldpQMfKB7ASppLRYju+rUnBx8lbgFqbICzZH9NRiHIvYxIKHAmL7rRDRMQJMUChflQWwwAjGDKfZTGoCPZpjkwRf8LDZAIY9Qc6l4LuLvjQR8Y+a+l05mGc2yl4n/ef2YJvVhIoMoJgxEdoikwvyQEVqmjSAfS41EkCVHLgMuQAMRaslBiFSM04rKaR/u8verpHNRc52a27qsNupFMyV2wk7ZOXPZFWuwG9ZkbSZYzJ7YM3uxHq1X6816/xlds4qdY/YH1sc3Ae2X3w==</latexit><latexit sha1_base64="huGejo6sD+02X5nu9fASahZ9+tw=">AAACA3icbVC7SgNBFJ31GeMjq5Y2g0GwCrsimDJgYyMkYB6QhHB3chOHzD6YuSuEJaVfYauVndj6IRb+i7vrFpp4qsM593LPPV6kpCHH+bTW1jc2t7ZLO+Xdvf2Din141DFhrAW2RahC3fPAoJIBtkmSwl6kEXxPYdebXWd+9wG1kWFwR/MIhz5MAzmRAiiVRnbldpQMfKB7ASppLRYju+rUnBx8lbgFqbICzZH9NRiHIvYxIKHAmL7rRDRMQJMUChflQWwwAjGDKfZTGoCPZpjkwRf8LDZAIY9Qc6l4LuLvjQR8Y+a+l05mGc2yl4n/ef2YJvVhIoMoJgxEdoikwvyQEVqmjSAfS41EkCVHLgMuQAMRaslBiFSM04rKaR/u8verpHNRc52a27qsNupFMyV2wk7ZOXPZFWuwG9ZkbSZYzJ7YM3uxHq1X6816/xlds4qdY/YH1sc3Ae2X3w==</latexit><latexit sha1_base64="huGejo6sD+02X5nu9fASahZ9+tw=">AAACA3icbVC7SgNBFJ31GeMjq5Y2g0GwCrsimDJgYyMkYB6QhHB3chOHzD6YuSuEJaVfYauVndj6IRb+i7vrFpp4qsM593LPPV6kpCHH+bTW1jc2t7ZLO+Xdvf2Din141DFhrAW2RahC3fPAoJIBtkmSwl6kEXxPYdebXWd+9wG1kWFwR/MIhz5MAzmRAiiVRnbldpQMfKB7ASppLRYju+rUnBx8lbgFqbICzZH9NRiHIvYxIKHAmL7rRDRMQJMUChflQWwwAjGDKfZTGoCPZpjkwRf8LDZAIY9Qc6l4LuLvjQR8Y+a+l05mGc2yl4n/ef2YJvVhIoMoJgxEdoikwvyQEVqmjSAfS41EkCVHLgMuQAMRaslBiFSM04rKaR/u8verpHNRc52a27qsNupFMyV2wk7ZOXPZFWuwG9ZkbSZYzJ7YM3uxHq1X6816/xlds4qdY/YH1sc3Ae2X3w==</latexit><latexit sha1_base64="huGejo6sD+02X5nu9fASahZ9+tw=">AAACA3icbVC7SgNBFJ31GeMjq5Y2g0GwCrsimDJgYyMkYB6QhHB3chOHzD6YuSuEJaVfYauVndj6IRb+i7vrFpp4qsM593LPPV6kpCHH+bTW1jc2t7ZLO+Xdvf2Din141DFhrAW2RahC3fPAoJIBtkmSwl6kEXxPYdebXWd+9wG1kWFwR/MIhz5MAzmRAiiVRnbldpQMfKB7ASppLRYju+rUnBx8lbgFqbICzZH9NRiHIvYxIKHAmL7rRDRMQJMUChflQWwwAjGDKfZTGoCPZpjkwRf8LDZAIY9Qc6l4LuLvjQR8Y+a+l05mGc2yl4n/ef2YJvVhIoMoJgxEdoikwvyQEVqmjSAfS41EkCVHLgMuQAMRaslBiFSM04rKaR/u8verpHNRc52a27qsNupFMyV2wk7ZOXPZFWuwG9ZkbSZYzJ7YM3uxHq1X6816/xlds4qdY/YH1sc3Ae2X3w==</latexit>

⇤DC
<latexit sha1_base64="cjvvZT/FMZs1rRYky+FS+4s0FJc=">AAACBHicbVC7SgNBFJ2Nrxhfq5Y2g0GwCrsimDIQCwuLCOYB2RDuTm7ikNkHM3cDYUnrV9hqZSe2/oeF/+ImbqGJpzqccy733uPHShpynE+rsLa+sblV3C7t7O7tH9iHRy0TJVpgU0Qq0h0fDCoZYpMkKezEGiHwFbb9cX3utyeojYzCe5rG2AtgFMqhFECZ1Ldt7zYLD6Cfejrg1/VZ3y47FWcBvkrcnJRZjkbf/vIGkUgCDEkoMKbrOjH1UtAkhcJZyUsMxiDGMMJuRkMI0PTSxeUzfpYYoIjHqLlUfCHi74kUAmOmgZ8lA6AHs+zNxf+8bkLDai+VYZwQhmK+iKTCxSIjtMwqQT6QGolgfjlyGXIBGohQSw5CZGKSdVTK+nCXv18lrYuK61Tcu8tyrZo3U2Qn7JSdM5ddsRq7YQ3WZIJN2BN7Zi/Wo/VqvVnvP9GClc8csz+wPr4BslyXnA==</latexit><latexit sha1_base64="cjvvZT/FMZs1rRYky+FS+4s0FJc=">AAACBHicbVC7SgNBFJ2Nrxhfq5Y2g0GwCrsimDIQCwuLCOYB2RDuTm7ikNkHM3cDYUnrV9hqZSe2/oeF/+ImbqGJpzqccy733uPHShpynE+rsLa+sblV3C7t7O7tH9iHRy0TJVpgU0Qq0h0fDCoZYpMkKezEGiHwFbb9cX3utyeojYzCe5rG2AtgFMqhFECZ1Ldt7zYLD6Cfejrg1/VZ3y47FWcBvkrcnJRZjkbf/vIGkUgCDEkoMKbrOjH1UtAkhcJZyUsMxiDGMMJuRkMI0PTSxeUzfpYYoIjHqLlUfCHi74kUAmOmgZ8lA6AHs+zNxf+8bkLDai+VYZwQhmK+iKTCxSIjtMwqQT6QGolgfjlyGXIBGohQSw5CZGKSdVTK+nCXv18lrYuK61Tcu8tyrZo3U2Qn7JSdM5ddsRq7YQ3WZIJN2BN7Zi/Wo/VqvVnvP9GClc8csz+wPr4BslyXnA==</latexit><latexit sha1_base64="cjvvZT/FMZs1rRYky+FS+4s0FJc=">AAACBHicbVC7SgNBFJ2Nrxhfq5Y2g0GwCrsimDIQCwuLCOYB2RDuTm7ikNkHM3cDYUnrV9hqZSe2/oeF/+ImbqGJpzqccy733uPHShpynE+rsLa+sblV3C7t7O7tH9iHRy0TJVpgU0Qq0h0fDCoZYpMkKezEGiHwFbb9cX3utyeojYzCe5rG2AtgFMqhFECZ1Ldt7zYLD6Cfejrg1/VZ3y47FWcBvkrcnJRZjkbf/vIGkUgCDEkoMKbrOjH1UtAkhcJZyUsMxiDGMMJuRkMI0PTSxeUzfpYYoIjHqLlUfCHi74kUAmOmgZ8lA6AHs+zNxf+8bkLDai+VYZwQhmK+iKTCxSIjtMwqQT6QGolgfjlyGXIBGohQSw5CZGKSdVTK+nCXv18lrYuK61Tcu8tyrZo3U2Qn7JSdM5ddsRq7YQ3WZIJN2BN7Zi/Wo/VqvVnvP9GClc8csz+wPr4BslyXnA==</latexit><latexit sha1_base64="cjvvZT/FMZs1rRYky+FS+4s0FJc=">AAACBHicbVC7SgNBFJ2Nrxhfq5Y2g0GwCrsimDIQCwuLCOYB2RDuTm7ikNkHM3cDYUnrV9hqZSe2/oeF/+ImbqGJpzqccy733uPHShpynE+rsLa+sblV3C7t7O7tH9iHRy0TJVpgU0Qq0h0fDCoZYpMkKezEGiHwFbb9cX3utyeojYzCe5rG2AtgFMqhFECZ1Ldt7zYLD6Cfejrg1/VZ3y47FWcBvkrcnJRZjkbf/vIGkUgCDEkoMKbrOjH1UtAkhcJZyUsMxiDGMMJuRkMI0PTSxeUzfpYYoIjHqLlUfCHi74kUAmOmgZ8lA6AHs+zNxf+8bkLDai+VYZwQhmK+iKTCxSIjtMwqQT6QGolgfjlyGXIBGohQSw5CZGKSdVTK+nCXv18lrYuK61Tcu8tyrZo3U2Qn7JSdM5ddsRq7YQ3WZIJN2BN7Zi/Wo/VqvVnvP9GClc8csz+wPr4BslyXnA==</latexit>

T
<latexit sha1_base64="DEXbo5tmhSvgm6+gdN97zw+UeN0=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWMCeUGyhNlJJw6ZfTDTI4QlX+BVT97Eqx/kwX9xd81BE+tUVHXT1RUkShpy3U9nY3Nre2e3tFfePzg8Oq6cnHZNbLXAjohVrPsBN6hkhB2SpLCfaORhoLAXzO5yv/eI2sg4atM8QT/k00hOpOCUSa32qFJ1a24Btk68JanCEs1R5Ws4joUNMSKhuDEDz03IT7kmKRQuykNrMOFixqc4yGjEQzR+WgRdsEtrOMUsQc2kYoWIvzdSHhozD4NsMuT0YFa9XPzPG1ia1P1URokljER+iKTC4pARWmYNIBtLjUQ8T45MRkxwzYlQS8aFyESbVVLO+vBWv18n3eua59a81k21UV82U4JzuIAr8OAWGnAPTeiAAIQneIYXxzqvzpvz/jO64Sx3zuAPnI9vS2uRUw==</latexit><latexit sha1_base64="DEXbo5tmhSvgm6+gdN97zw+UeN0=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWMCeUGyhNlJJw6ZfTDTI4QlX+BVT97Eqx/kwX9xd81BE+tUVHXT1RUkShpy3U9nY3Nre2e3tFfePzg8Oq6cnHZNbLXAjohVrPsBN6hkhB2SpLCfaORhoLAXzO5yv/eI2sg4atM8QT/k00hOpOCUSa32qFJ1a24Btk68JanCEs1R5Ws4joUNMSKhuDEDz03IT7kmKRQuykNrMOFixqc4yGjEQzR+WgRdsEtrOMUsQc2kYoWIvzdSHhozD4NsMuT0YFa9XPzPG1ia1P1URokljER+iKTC4pARWmYNIBtLjUQ8T45MRkxwzYlQS8aFyESbVVLO+vBWv18n3eua59a81k21UV82U4JzuIAr8OAWGnAPTeiAAIQneIYXxzqvzpvz/jO64Sx3zuAPnI9vS2uRUw==</latexit><latexit sha1_base64="DEXbo5tmhSvgm6+gdN97zw+UeN0=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWMCeUGyhNlJJw6ZfTDTI4QlX+BVT97Eqx/kwX9xd81BE+tUVHXT1RUkShpy3U9nY3Nre2e3tFfePzg8Oq6cnHZNbLXAjohVrPsBN6hkhB2SpLCfaORhoLAXzO5yv/eI2sg4atM8QT/k00hOpOCUSa32qFJ1a24Btk68JanCEs1R5Ws4joUNMSKhuDEDz03IT7kmKRQuykNrMOFixqc4yGjEQzR+WgRdsEtrOMUsQc2kYoWIvzdSHhozD4NsMuT0YFa9XPzPG1ia1P1URokljER+iKTC4pARWmYNIBtLjUQ8T45MRkxwzYlQS8aFyESbVVLO+vBWv18n3eua59a81k21UV82U4JzuIAr8OAWGnAPTeiAAIQneIYXxzqvzpvz/jO64Sx3zuAPnI9vS2uRUw==</latexit><latexit sha1_base64="DEXbo5tmhSvgm6+gdN97zw+UeN0=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWMCeUGyhNlJJw6ZfTDTI4QlX+BVT97Eqx/kwX9xd81BE+tUVHXT1RUkShpy3U9nY3Nre2e3tFfePzg8Oq6cnHZNbLXAjohVrPsBN6hkhB2SpLCfaORhoLAXzO5yv/eI2sg4atM8QT/k00hOpOCUSa32qFJ1a24Btk68JanCEs1R5Ws4joUNMSKhuDEDz03IT7kmKRQuykNrMOFixqc4yGjEQzR+WgRdsEtrOMUsQc2kYoWIvzdSHhozD4NsMuT0YFa9XPzPG1ia1P1URokljER+iKTC4pARWmYNIBtLjUQ8T45MRkxwzYlQS8aFyESbVVLO+vBWv18n3eua59a81k21UV82U4JzuIAr8OAWGnAPTeiAAIQneIYXxzqvzpvz/jO64Sx3zuAPnI9vS2uRUw==</latexit>

TMD
<latexit sha1_base64="tdM5GIJx6z35CC9nUwJfqr62GAw=">AAAB/HicbVC7SgNBFJ2NrxhfUUubwSBYhV0RTBnQwkaIkBcmIcxObuKQmdll5q4QlvgVtlrZia3/YuG/uLtuoYmnOpxzL/fc44dSWHTdT6ewsrq2vlHcLG1t7+zulfcP2jaIDIcWD2Rguj6zIIWGFgqU0A0NMOVL6PjTy9TvPICxItBNnIUwUGyixVhwhol01xzGfaPozdV8WK64VTcDXSZeTiokR2NY/uqPAh4p0Mgls7bnuSEOYmZQcAnzUj+yEDI+ZRPoJVQzBXYQZ4nn9CSyDAMagqFC0kyE3xsxU9bOlJ9MKob3dtFLxf+8XoTj2iAWOowQNE8PoZCQHbLciKQKoCNhAJGlyYEKTTkzDBGMoIzzRIySbkpJH97i98ukfVb13Kp3e16p1/JmiuSIHJNT4pELUifXpEFahBNNnsgzeXEenVfnzXn/GS04+c4h+QPn4xu+fpTw</latexit><latexit sha1_base64="tdM5GIJx6z35CC9nUwJfqr62GAw=">AAAB/HicbVC7SgNBFJ2NrxhfUUubwSBYhV0RTBnQwkaIkBcmIcxObuKQmdll5q4QlvgVtlrZia3/YuG/uLtuoYmnOpxzL/fc44dSWHTdT6ewsrq2vlHcLG1t7+zulfcP2jaIDIcWD2Rguj6zIIWGFgqU0A0NMOVL6PjTy9TvPICxItBNnIUwUGyixVhwhol01xzGfaPozdV8WK64VTcDXSZeTiokR2NY/uqPAh4p0Mgls7bnuSEOYmZQcAnzUj+yEDI+ZRPoJVQzBXYQZ4nn9CSyDAMagqFC0kyE3xsxU9bOlJ9MKob3dtFLxf+8XoTj2iAWOowQNE8PoZCQHbLciKQKoCNhAJGlyYEKTTkzDBGMoIzzRIySbkpJH97i98ukfVb13Kp3e16p1/JmiuSIHJNT4pELUifXpEFahBNNnsgzeXEenVfnzXn/GS04+c4h+QPn4xu+fpTw</latexit><latexit sha1_base64="tdM5GIJx6z35CC9nUwJfqr62GAw=">AAAB/HicbVC7SgNBFJ2NrxhfUUubwSBYhV0RTBnQwkaIkBcmIcxObuKQmdll5q4QlvgVtlrZia3/YuG/uLtuoYmnOpxzL/fc44dSWHTdT6ewsrq2vlHcLG1t7+zulfcP2jaIDIcWD2Rguj6zIIWGFgqU0A0NMOVL6PjTy9TvPICxItBNnIUwUGyixVhwhol01xzGfaPozdV8WK64VTcDXSZeTiokR2NY/uqPAh4p0Mgls7bnuSEOYmZQcAnzUj+yEDI+ZRPoJVQzBXYQZ4nn9CSyDAMagqFC0kyE3xsxU9bOlJ9MKob3dtFLxf+8XoTj2iAWOowQNE8PoZCQHbLciKQKoCNhAJGlyYEKTTkzDBGMoIzzRIySbkpJH97i98ukfVb13Kp3e16p1/JmiuSIHJNT4pELUifXpEFahBNNnsgzeXEenVfnzXn/GS04+c4h+QPn4xu+fpTw</latexit><latexit sha1_base64="tdM5GIJx6z35CC9nUwJfqr62GAw=">AAAB/HicbVC7SgNBFJ2NrxhfUUubwSBYhV0RTBnQwkaIkBcmIcxObuKQmdll5q4QlvgVtlrZia3/YuG/uLtuoYmnOpxzL/fc44dSWHTdT6ewsrq2vlHcLG1t7+zulfcP2jaIDIcWD2Rguj6zIIWGFgqU0A0NMOVL6PjTy9TvPICxItBNnIUwUGyixVhwhol01xzGfaPozdV8WK64VTcDXSZeTiokR2NY/uqPAh4p0Mgls7bnuSEOYmZQcAnzUj+yEDI+ZRPoJVQzBXYQZ4nn9CSyDAMagqFC0kyE3xsxU9bOlJ9MKob3dtFLxf+8XoTj2iAWOowQNE8PoZCQHbLciKQKoCNhAJGlyYEKTTkzDBGMoIzzRIySbkpJH97i98ukfVb13Kp3e16p1/JmiuSIHJNT4pELUifXpEFahBNNnsgzeXEenVfnzXn/GS04+c4h+QPn4xu+fpTw</latexit>

T 0
MD

<latexit sha1_base64="hpaxdPcdVEsNCzNsDNYTzvZ1BpY=">AAAB/XicbVDLSsNAFJ3UV62vqks3g0V0VRIR7LKgCzdChb4gDWUyva1DZ5IwcyOUUPwKt7pyJ279Fhf+i0nMQlvP6nDOvdxzjx9JYdC2P63Syura+kZ5s7K1vbO7V90/6Jow1hw6PJSh7vvMgBQBdFCghH6kgSlfQs+fXmV+7wG0EWHQxlkEnmKTQIwFZ5hKbnuYDLSit9fz02G1ZtftHHSZOAWpkQKtYfVrMAp5rCBALpkxrmNH6CVMo+AS5pVBbCBifMom4KY0YAqMl+SR5/QkNgxDGoGmQtJchN8bCVPGzJSfTiqG92bRy8T/PDfGccNLRBDFCAHPDqGQkB8yXIu0C6AjoQGRZcmBioByphkiaEEZ56kYp+VU0j6cxe+XSfe87th15+6i1mwUzZTJETkmZ8Qhl6RJbkiLdAgnIXkiz+TFerRerTfr/We0ZBU7h+QPrI9vI+6VIQ==</latexit><latexit sha1_base64="hpaxdPcdVEsNCzNsDNYTzvZ1BpY=">AAAB/XicbVDLSsNAFJ3UV62vqks3g0V0VRIR7LKgCzdChb4gDWUyva1DZ5IwcyOUUPwKt7pyJ279Fhf+i0nMQlvP6nDOvdxzjx9JYdC2P63Syura+kZ5s7K1vbO7V90/6Jow1hw6PJSh7vvMgBQBdFCghH6kgSlfQs+fXmV+7wG0EWHQxlkEnmKTQIwFZ5hKbnuYDLSit9fz02G1ZtftHHSZOAWpkQKtYfVrMAp5rCBALpkxrmNH6CVMo+AS5pVBbCBifMom4KY0YAqMl+SR5/QkNgxDGoGmQtJchN8bCVPGzJSfTiqG92bRy8T/PDfGccNLRBDFCAHPDqGQkB8yXIu0C6AjoQGRZcmBioByphkiaEEZ56kYp+VU0j6cxe+XSfe87th15+6i1mwUzZTJETkmZ8Qhl6RJbkiLdAgnIXkiz+TFerRerTfr/We0ZBU7h+QPrI9vI+6VIQ==</latexit><latexit sha1_base64="hpaxdPcdVEsNCzNsDNYTzvZ1BpY=">AAAB/XicbVDLSsNAFJ3UV62vqks3g0V0VRIR7LKgCzdChb4gDWUyva1DZ5IwcyOUUPwKt7pyJ279Fhf+i0nMQlvP6nDOvdxzjx9JYdC2P63Syura+kZ5s7K1vbO7V90/6Jow1hw6PJSh7vvMgBQBdFCghH6kgSlfQs+fXmV+7wG0EWHQxlkEnmKTQIwFZ5hKbnuYDLSit9fz02G1ZtftHHSZOAWpkQKtYfVrMAp5rCBALpkxrmNH6CVMo+AS5pVBbCBifMom4KY0YAqMl+SR5/QkNgxDGoGmQtJchN8bCVPGzJSfTiqG92bRy8T/PDfGccNLRBDFCAHPDqGQkB8yXIu0C6AjoQGRZcmBioByphkiaEEZ56kYp+VU0j6cxe+XSfe87th15+6i1mwUzZTJETkmZ8Qhl6RJbkiLdAgnIXkiz+TFerRerTfr/We0ZBU7h+QPrI9vI+6VIQ==</latexit><latexit sha1_base64="hpaxdPcdVEsNCzNsDNYTzvZ1BpY=">AAAB/XicbVDLSsNAFJ3UV62vqks3g0V0VRIR7LKgCzdChb4gDWUyva1DZ5IwcyOUUPwKt7pyJ279Fhf+i0nMQlvP6nDOvdxzjx9JYdC2P63Syura+kZ5s7K1vbO7V90/6Jow1hw6PJSh7vvMgBQBdFCghH6kgSlfQs+fXmV+7wG0EWHQxlkEnmKTQIwFZ5hKbnuYDLSit9fz02G1ZtftHHSZOAWpkQKtYfVrMAp5rCBALpkxrmNH6CVMo+AS5pVBbCBifMom4KY0YAqMl+SR5/QkNgxDGoGmQtJchN8bCVPGzJSfTiqG92bRy8T/PDfGccNLRBDFCAHPDqGQkB8yXIu0C6AjoQGRZcmBioByphkiaEEZ56kYp+VU0j6cxe+XSfe87th15+6i1mwUzZTJETkmZ8Qhl6RJbkiLdAgnIXkiz+TFerRerTfr/We0ZBU7h+QPrI9vI+6VIQ==</latexit>

Tdecay
<latexit sha1_base64="rZoSCw4E6A7xlVslobw4Yq7Hp/k=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIREikj0VAGKS8psaL1ZRNOOT+4WyNFVgq+ghYqOkTLp1DwL9jGBSRMNZrZ1c6OFylpyLY/rdLa+sbmVnm7srO7t39QPTzqmjDWAjsiVKHue2BQyQA7JElhP9IIvqew582uM7/3gNrIMGjTPELXh2kgJ1IApZLbHiVD7fMxCpgvRtWaXbdz8FXiFKTGCrRG1a/hOBSxjwEJBcYMHDsiNwFNUihcVIaxwQjEDKY4SGkAPho3yUMv+FlsgEIeoeZS8VzE3xsJ+MbMfS+d9IHuzLKXif95g5gmDTeRQRQTBiI7RFJhfsgILdM2kI+lRiLIkiOXAReggQi15CBEKsZpPZW0D2f5+1XSvag7dt25vaw1G0UzZXbCTtk5c9gVa7Ib1mIdJtg9e2LP7MV6tF6tN+v9Z7RkFTvH7A+sj29/uJaD</latexit><latexit sha1_base64="rZoSCw4E6A7xlVslobw4Yq7Hp/k=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIREikj0VAGKS8psaL1ZRNOOT+4WyNFVgq+ghYqOkTLp1DwL9jGBSRMNZrZ1c6OFylpyLY/rdLa+sbmVnm7srO7t39QPTzqmjDWAjsiVKHue2BQyQA7JElhP9IIvqew582uM7/3gNrIMGjTPELXh2kgJ1IApZLbHiVD7fMxCpgvRtWaXbdz8FXiFKTGCrRG1a/hOBSxjwEJBcYMHDsiNwFNUihcVIaxwQjEDKY4SGkAPho3yUMv+FlsgEIeoeZS8VzE3xsJ+MbMfS+d9IHuzLKXif95g5gmDTeRQRQTBiI7RFJhfsgILdM2kI+lRiLIkiOXAReggQi15CBEKsZpPZW0D2f5+1XSvag7dt25vaw1G0UzZXbCTtk5c9gVa7Ib1mIdJtg9e2LP7MV6tF6tN+v9Z7RkFTvH7A+sj29/uJaD</latexit><latexit sha1_base64="rZoSCw4E6A7xlVslobw4Yq7Hp/k=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIREikj0VAGKS8psaL1ZRNOOT+4WyNFVgq+ghYqOkTLp1DwL9jGBSRMNZrZ1c6OFylpyLY/rdLa+sbmVnm7srO7t39QPTzqmjDWAjsiVKHue2BQyQA7JElhP9IIvqew582uM7/3gNrIMGjTPELXh2kgJ1IApZLbHiVD7fMxCpgvRtWaXbdz8FXiFKTGCrRG1a/hOBSxjwEJBcYMHDsiNwFNUihcVIaxwQjEDKY4SGkAPho3yUMv+FlsgEIeoeZS8VzE3xsJ+MbMfS+d9IHuzLKXif95g5gmDTeRQRQTBiI7RFJhfsgILdM2kI+lRiLIkiOXAReggQi15CBEKsZpPZW0D2f5+1XSvag7dt25vaw1G0UzZXbCTtk5c9gVa7Ib1mIdJtg9e2LP7MV6tF6tN+v9Z7RkFTvH7A+sj29/uJaD</latexit><latexit sha1_base64="rZoSCw4E6A7xlVslobw4Yq7Hp/k=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIREikj0VAGKS8psaL1ZRNOOT+4WyNFVgq+ghYqOkTLp1DwL9jGBSRMNZrZ1c6OFylpyLY/rdLa+sbmVnm7srO7t39QPTzqmjDWAjsiVKHue2BQyQA7JElhP9IIvqew582uM7/3gNrIMGjTPELXh2kgJ1IApZLbHiVD7fMxCpgvRtWaXbdz8FXiFKTGCrRG1a/hOBSxjwEJBcYMHDsiNwFNUihcVIaxwQjEDKY4SGkAPho3yUMv+FlsgEIeoeZS8VzE3xsJ+MbMfS+d9IHuzLKXif95g5gmDTeRQRQTBiI7RFJhfsgILdM2kI+lRiLIkiOXAReggQi15CBEKsZpPZW0D2f5+1XSvag7dt25vaw1G0UzZXbCTtk5c9gVa7Ib1mIdJtg9e2LP7MV6tF6tN+v9Z7RkFTvH7A+sj29/uJaD</latexit>

Confinement

Dark gluons Dark glueballs

⇢G = (N2
DC � 1)

⇡2

30
T 4
conf

<latexit sha1_base64="jRqj81vZ2+dAq/eCl4azi4yVqwo="></latexit><latexit sha1_base64="jRqj81vZ2+dAq/eCl4azi4yVqwo="></latexit><latexit sha1_base64="jRqj81vZ2+dAq/eCl4azi4yVqwo="></latexit><latexit sha1_base64="jRqj81vZ2+dAq/eCl4azi4yVqwo="></latexit>

⇢M,i
<latexit sha1_base64="nN6p+VvXBb0d6Rvzbraqa38osCc=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJAkU2QoKCIhINDVKQyEOKTXS+bJJTzmfrbo0UWWn4Clqo6BAtf0LBv2AbF5Aw1WhmVzs7fiSFQdv+tEpLyyura+X1ysbm1vZOdXevbcJYc2jxUIa66zMDUihooUAJ3UgDC3wJHX9ylfmdB9BGhOoOpxF4ARspMRScYSrdu3oc9hNXB/TmRMz61Zpdt3PQReIUpEYKNPvVL3cQ8jgAhVwyY3qOHaGXMI2CS5hV3NhAxPiEjaCXUsUCMF6Sp57Ro9gwDGkEmgpJcxF+byQsMGYa+OlkwHBs5r1M/M/rxTi88BKhohhB8ewQCgn5IcO1SOsAOhAaEFmWHKhQlDPNEEELyjhPxTjtp5L24cx/v0jap3XHrju3Z7XGZdFMmRyQQ3JMHHJOGuSaNEmLcKLJE3kmL9aj9Wq9We8/oyWr2Nknf2B9fAPySpa+</latexit><latexit sha1_base64="nN6p+VvXBb0d6Rvzbraqa38osCc=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJAkU2QoKCIhINDVKQyEOKTXS+bJJTzmfrbo0UWWn4Clqo6BAtf0LBv2AbF5Aw1WhmVzs7fiSFQdv+tEpLyyura+X1ysbm1vZOdXevbcJYc2jxUIa66zMDUihooUAJ3UgDC3wJHX9ylfmdB9BGhOoOpxF4ARspMRScYSrdu3oc9hNXB/TmRMz61Zpdt3PQReIUpEYKNPvVL3cQ8jgAhVwyY3qOHaGXMI2CS5hV3NhAxPiEjaCXUsUCMF6Sp57Ro9gwDGkEmgpJcxF+byQsMGYa+OlkwHBs5r1M/M/rxTi88BKhohhB8ewQCgn5IcO1SOsAOhAaEFmWHKhQlDPNEEELyjhPxTjtp5L24cx/v0jap3XHrju3Z7XGZdFMmRyQQ3JMHHJOGuSaNEmLcKLJE3kmL9aj9Wq9We8/oyWr2Nknf2B9fAPySpa+</latexit><latexit sha1_base64="nN6p+VvXBb0d6Rvzbraqa38osCc=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJAkU2QoKCIhINDVKQyEOKTXS+bJJTzmfrbo0UWWn4Clqo6BAtf0LBv2AbF5Aw1WhmVzs7fiSFQdv+tEpLyyura+X1ysbm1vZOdXevbcJYc2jxUIa66zMDUihooUAJ3UgDC3wJHX9ylfmdB9BGhOoOpxF4ARspMRScYSrdu3oc9hNXB/TmRMz61Zpdt3PQReIUpEYKNPvVL3cQ8jgAhVwyY3qOHaGXMI2CS5hV3NhAxPiEjaCXUsUCMF6Sp57Ro9gwDGkEmgpJcxF+byQsMGYa+OlkwHBs5r1M/M/rxTi88BKhohhB8ewQCgn5IcO1SOsAOhAaEFmWHKhQlDPNEEELyjhPxTjtp5L24cx/v0jap3XHrju3Z7XGZdFMmRyQQ3JMHHJOGuSaNEmLcKLJE3kmL9aj9Wq9We8/oyWr2Nknf2B9fAPySpa+</latexit><latexit sha1_base64="nN6p+VvXBb0d6Rvzbraqa38osCc=">AAACAHicbVC7TsNAEDyHVwivACXNiQiJAkU2QoKCIhINDVKQyEOKTXS+bJJTzmfrbo0UWWn4Clqo6BAtf0LBv2AbF5Aw1WhmVzs7fiSFQdv+tEpLyyura+X1ysbm1vZOdXevbcJYc2jxUIa66zMDUihooUAJ3UgDC3wJHX9ylfmdB9BGhOoOpxF4ARspMRScYSrdu3oc9hNXB/TmRMz61Zpdt3PQReIUpEYKNPvVL3cQ8jgAhVwyY3qOHaGXMI2CS5hV3NhAxPiEjaCXUsUCMF6Sp57Ro9gwDGkEmgpJcxF+byQsMGYa+OlkwHBs5r1M/M/rxTi88BKhohhB8ewQCgn5IcO1SOsAOhAaEFmWHKhQlDPNEEELyjhPxTjtp5L24cx/v0jap3XHrju3Z7XGZdFMmRyQQ3JMHHJOGuSaNEmLcKLJE3kmL9aj9Wq9We8/oyWr2Nknf2B9fAPySpa+</latexit>
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Dilution !

Thermal history
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Tf.o. ⇠ MQ/25
<latexit sha1_base64="o0PiRtGDnZR8G0IR3GXuzjRqdBg=">AAACGHicbVC7TsNAEDzzDOEVoKQ5EZCojB2BSBmJhgYpkQggJVG0vmzgxJ1t3a2RIss/wCfwFbRQ0SFaOgr+BTukgMBUo5ld7ewEsZKWPO/DmZmdm19YLC2Vl1dW19YrG5sXNkqMwLaIVGSuArCoZIhtkqTwKjYIOlB4GdyeFP7lHRoro/CcRjH2NFyHcigFUC71K7vn/bRrNB+6kZvxrpWan+WKBroRoNJWlh3UjvqVqud6Y/C/xJ+QKpug2a98dgeRSDSGJBRY2/G9mHopGJJCYVbuJhZjELdwjZ2chqDR9tLxNxnfSyxQxGM0XCo+FvHnRgra2pEO8skipp32CvE/r5PQsN5LZRgnhKEoDpFUOD5khZF5TcgH0iARFMmRy5ALMECERnIQIheTvLdy3oc//f1fclFzfc/1W4fVRn3STIltsx22z3x2zBrslDVZmwl2zx7ZE3t2HpwX59V5+x6dcSY7W+wXnPcvNyWfYw==</latexit><latexit sha1_base64="o0PiRtGDnZR8G0IR3GXuzjRqdBg=">AAACGHicbVC7TsNAEDzzDOEVoKQ5EZCojB2BSBmJhgYpkQggJVG0vmzgxJ1t3a2RIss/wCfwFbRQ0SFaOgr+BTukgMBUo5ld7ewEsZKWPO/DmZmdm19YLC2Vl1dW19YrG5sXNkqMwLaIVGSuArCoZIhtkqTwKjYIOlB4GdyeFP7lHRoro/CcRjH2NFyHcigFUC71K7vn/bRrNB+6kZvxrpWan+WKBroRoNJWlh3UjvqVqud6Y/C/xJ+QKpug2a98dgeRSDSGJBRY2/G9mHopGJJCYVbuJhZjELdwjZ2chqDR9tLxNxnfSyxQxGM0XCo+FvHnRgra2pEO8skipp32CvE/r5PQsN5LZRgnhKEoDpFUOD5khZF5TcgH0iARFMmRy5ALMECERnIQIheTvLdy3oc//f1fclFzfc/1W4fVRn3STIltsx22z3x2zBrslDVZmwl2zx7ZE3t2HpwX59V5+x6dcSY7W+wXnPcvNyWfYw==</latexit><latexit sha1_base64="o0PiRtGDnZR8G0IR3GXuzjRqdBg=">AAACGHicbVC7TsNAEDzzDOEVoKQ5EZCojB2BSBmJhgYpkQggJVG0vmzgxJ1t3a2RIss/wCfwFbRQ0SFaOgr+BTukgMBUo5ld7ewEsZKWPO/DmZmdm19YLC2Vl1dW19YrG5sXNkqMwLaIVGSuArCoZIhtkqTwKjYIOlB4GdyeFP7lHRoro/CcRjH2NFyHcigFUC71K7vn/bRrNB+6kZvxrpWan+WKBroRoNJWlh3UjvqVqud6Y/C/xJ+QKpug2a98dgeRSDSGJBRY2/G9mHopGJJCYVbuJhZjELdwjZ2chqDR9tLxNxnfSyxQxGM0XCo+FvHnRgra2pEO8skipp32CvE/r5PQsN5LZRgnhKEoDpFUOD5khZF5TcgH0iARFMmRy5ALMECERnIQIheTvLdy3oc//f1fclFzfc/1W4fVRn3STIltsx22z3x2zBrslDVZmwl2zx7ZE3t2HpwX59V5+x6dcSY7W+wXnPcvNyWfYw==</latexit><latexit sha1_base64="o0PiRtGDnZR8G0IR3GXuzjRqdBg=">AAACGHicbVC7TsNAEDzzDOEVoKQ5EZCojB2BSBmJhgYpkQggJVG0vmzgxJ1t3a2RIss/wCfwFbRQ0SFaOgr+BTukgMBUo5ld7ewEsZKWPO/DmZmdm19YLC2Vl1dW19YrG5sXNkqMwLaIVGSuArCoZIhtkqTwKjYIOlB4GdyeFP7lHRoro/CcRjH2NFyHcigFUC71K7vn/bRrNB+6kZvxrpWan+WKBroRoNJWlh3UjvqVqud6Y/C/xJ+QKpug2a98dgeRSDSGJBRY2/G9mHopGJJCYVbuJhZjELdwjZ2chqDR9tLxNxnfSyxQxGM0XCo+FvHnRgra2pEO8skipp32CvE/r5PQsN5LZRgnhKEoDpFUOD5khZF5TcgH0iARFMmRy5ALMECERnIQIheTvLdy3oc//f1fclFzfc/1W4fVRn3STIltsx22z3x2zBrslDVZmwl2zx7ZE3t2HpwX59V5+x6dcSY7W+wXnPcvNyWfYw==</latexit>

MQ
<latexit sha1_base64="huGejo6sD+02X5nu9fASahZ9+tw=">AAACA3icbVC7SgNBFJ31GeMjq5Y2g0GwCrsimDJgYyMkYB6QhHB3chOHzD6YuSuEJaVfYauVndj6IRb+i7vrFpp4qsM593LPPV6kpCHH+bTW1jc2t7ZLO+Xdvf2Din141DFhrAW2RahC3fPAoJIBtkmSwl6kEXxPYdebXWd+9wG1kWFwR/MIhz5MAzmRAiiVRnbldpQMfKB7ASppLRYju+rUnBx8lbgFqbICzZH9NRiHIvYxIKHAmL7rRDRMQJMUChflQWwwAjGDKfZTGoCPZpjkwRf8LDZAIY9Qc6l4LuLvjQR8Y+a+l05mGc2yl4n/ef2YJvVhIoMoJgxEdoikwvyQEVqmjSAfS41EkCVHLgMuQAMRaslBiFSM04rKaR/u8verpHNRc52a27qsNupFMyV2wk7ZOXPZFWuwG9ZkbSZYzJ7YM3uxHq1X6816/xlds4qdY/YH1sc3Ae2X3w==</latexit><latexit sha1_base64="huGejo6sD+02X5nu9fASahZ9+tw=">AAACA3icbVC7SgNBFJ31GeMjq5Y2g0GwCrsimDJgYyMkYB6QhHB3chOHzD6YuSuEJaVfYauVndj6IRb+i7vrFpp4qsM593LPPV6kpCHH+bTW1jc2t7ZLO+Xdvf2Din141DFhrAW2RahC3fPAoJIBtkmSwl6kEXxPYdebXWd+9wG1kWFwR/MIhz5MAzmRAiiVRnbldpQMfKB7ASppLRYju+rUnBx8lbgFqbICzZH9NRiHIvYxIKHAmL7rRDRMQJMUChflQWwwAjGDKfZTGoCPZpjkwRf8LDZAIY9Qc6l4LuLvjQR8Y+a+l05mGc2yl4n/ef2YJvVhIoMoJgxEdoikwvyQEVqmjSAfS41EkCVHLgMuQAMRaslBiFSM04rKaR/u8verpHNRc52a27qsNupFMyV2wk7ZOXPZFWuwG9ZkbSZYzJ7YM3uxHq1X6816/xlds4qdY/YH1sc3Ae2X3w==</latexit><latexit sha1_base64="huGejo6sD+02X5nu9fASahZ9+tw=">AAACA3icbVC7SgNBFJ31GeMjq5Y2g0GwCrsimDJgYyMkYB6QhHB3chOHzD6YuSuEJaVfYauVndj6IRb+i7vrFpp4qsM593LPPV6kpCHH+bTW1jc2t7ZLO+Xdvf2Din141DFhrAW2RahC3fPAoJIBtkmSwl6kEXxPYdebXWd+9wG1kWFwR/MIhz5MAzmRAiiVRnbldpQMfKB7ASppLRYju+rUnBx8lbgFqbICzZH9NRiHIvYxIKHAmL7rRDRMQJMUChflQWwwAjGDKfZTGoCPZpjkwRf8LDZAIY9Qc6l4LuLvjQR8Y+a+l05mGc2yl4n/ef2YJvVhIoMoJgxEdoikwvyQEVqmjSAfS41EkCVHLgMuQAMRaslBiFSM04rKaR/u8verpHNRc52a27qsNupFMyV2wk7ZOXPZFWuwG9ZkbSZYzJ7YM3uxHq1X6816/xlds4qdY/YH1sc3Ae2X3w==</latexit><latexit sha1_base64="huGejo6sD+02X5nu9fASahZ9+tw=">AAACA3icbVC7SgNBFJ31GeMjq5Y2g0GwCrsimDJgYyMkYB6QhHB3chOHzD6YuSuEJaVfYauVndj6IRb+i7vrFpp4qsM593LPPV6kpCHH+bTW1jc2t7ZLO+Xdvf2Din141DFhrAW2RahC3fPAoJIBtkmSwl6kEXxPYdebXWd+9wG1kWFwR/MIhz5MAzmRAiiVRnbldpQMfKB7ASppLRYju+rUnBx8lbgFqbICzZH9NRiHIvYxIKHAmL7rRDRMQJMUChflQWwwAjGDKfZTGoCPZpjkwRf8LDZAIY9Qc6l4LuLvjQR8Y+a+l05mGc2yl4n/ef2YJvVhIoMoJgxEdoikwvyQEVqmjSAfS41EkCVHLgMuQAMRaslBiFSM04rKaR/u8verpHNRc52a27qsNupFMyV2wk7ZOXPZFWuwG9ZkbSZYzJ7YM3uxHq1X6816/xlds4qdY/YH1sc3Ae2X3w==</latexit>

⇤DC
<latexit sha1_base64="cjvvZT/FMZs1rRYky+FS+4s0FJc=">AAACBHicbVC7SgNBFJ2Nrxhfq5Y2g0GwCrsimDIQCwuLCOYB2RDuTm7ikNkHM3cDYUnrV9hqZSe2/oeF/+ImbqGJpzqccy733uPHShpynE+rsLa+sblV3C7t7O7tH9iHRy0TJVpgU0Qq0h0fDCoZYpMkKezEGiHwFbb9cX3utyeojYzCe5rG2AtgFMqhFECZ1Ldt7zYLD6Cfejrg1/VZ3y47FWcBvkrcnJRZjkbf/vIGkUgCDEkoMKbrOjH1UtAkhcJZyUsMxiDGMMJuRkMI0PTSxeUzfpYYoIjHqLlUfCHi74kUAmOmgZ8lA6AHs+zNxf+8bkLDai+VYZwQhmK+iKTCxSIjtMwqQT6QGolgfjlyGXIBGohQSw5CZGKSdVTK+nCXv18lrYuK61Tcu8tyrZo3U2Qn7JSdM5ddsRq7YQ3WZIJN2BN7Zi/Wo/VqvVnvP9GClc8csz+wPr4BslyXnA==</latexit><latexit sha1_base64="cjvvZT/FMZs1rRYky+FS+4s0FJc=">AAACBHicbVC7SgNBFJ2Nrxhfq5Y2g0GwCrsimDIQCwuLCOYB2RDuTm7ikNkHM3cDYUnrV9hqZSe2/oeF/+ImbqGJpzqccy733uPHShpynE+rsLa+sblV3C7t7O7tH9iHRy0TJVpgU0Qq0h0fDCoZYpMkKezEGiHwFbb9cX3utyeojYzCe5rG2AtgFMqhFECZ1Ldt7zYLD6Cfejrg1/VZ3y47FWcBvkrcnJRZjkbf/vIGkUgCDEkoMKbrOjH1UtAkhcJZyUsMxiDGMMJuRkMI0PTSxeUzfpYYoIjHqLlUfCHi74kUAmOmgZ8lA6AHs+zNxf+8bkLDai+VYZwQhmK+iKTCxSIjtMwqQT6QGolgfjlyGXIBGohQSw5CZGKSdVTK+nCXv18lrYuK61Tcu8tyrZo3U2Qn7JSdM5ddsRq7YQ3WZIJN2BN7Zi/Wo/VqvVnvP9GClc8csz+wPr4BslyXnA==</latexit><latexit sha1_base64="cjvvZT/FMZs1rRYky+FS+4s0FJc=">AAACBHicbVC7SgNBFJ2Nrxhfq5Y2g0GwCrsimDIQCwuLCOYB2RDuTm7ikNkHM3cDYUnrV9hqZSe2/oeF/+ImbqGJpzqccy733uPHShpynE+rsLa+sblV3C7t7O7tH9iHRy0TJVpgU0Qq0h0fDCoZYpMkKezEGiHwFbb9cX3utyeojYzCe5rG2AtgFMqhFECZ1Ldt7zYLD6Cfejrg1/VZ3y47FWcBvkrcnJRZjkbf/vIGkUgCDEkoMKbrOjH1UtAkhcJZyUsMxiDGMMJuRkMI0PTSxeUzfpYYoIjHqLlUfCHi74kUAmOmgZ8lA6AHs+zNxf+8bkLDai+VYZwQhmK+iKTCxSIjtMwqQT6QGolgfjlyGXIBGohQSw5CZGKSdVTK+nCXv18lrYuK61Tcu8tyrZo3U2Qn7JSdM5ddsRq7YQ3WZIJN2BN7Zi/Wo/VqvVnvP9GClc8csz+wPr4BslyXnA==</latexit><latexit sha1_base64="cjvvZT/FMZs1rRYky+FS+4s0FJc=">AAACBHicbVC7SgNBFJ2Nrxhfq5Y2g0GwCrsimDIQCwuLCOYB2RDuTm7ikNkHM3cDYUnrV9hqZSe2/oeF/+ImbqGJpzqccy733uPHShpynE+rsLa+sblV3C7t7O7tH9iHRy0TJVpgU0Qq0h0fDCoZYpMkKezEGiHwFbb9cX3utyeojYzCe5rG2AtgFMqhFECZ1Ldt7zYLD6Cfejrg1/VZ3y47FWcBvkrcnJRZjkbf/vIGkUgCDEkoMKbrOjH1UtAkhcJZyUsMxiDGMMJuRkMI0PTSxeUzfpYYoIjHqLlUfCHi74kUAmOmgZ8lA6AHs+zNxf+8bkLDai+VYZwQhmK+iKTCxSIjtMwqQT6QGolgfjlyGXIBGohQSw5CZGKSdVTK+nCXv18lrYuK61Tcu8tyrZo3U2Qn7JSdM5ddsRq7YQ3WZIJN2BN7Zi/Wo/VqvVnvP9GClc8csz+wPr4BslyXnA==</latexit>

T
<latexit sha1_base64="DEXbo5tmhSvgm6+gdN97zw+UeN0=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWMCeUGyhNlJJw6ZfTDTI4QlX+BVT97Eqx/kwX9xd81BE+tUVHXT1RUkShpy3U9nY3Nre2e3tFfePzg8Oq6cnHZNbLXAjohVrPsBN6hkhB2SpLCfaORhoLAXzO5yv/eI2sg4atM8QT/k00hOpOCUSa32qFJ1a24Btk68JanCEs1R5Ws4joUNMSKhuDEDz03IT7kmKRQuykNrMOFixqc4yGjEQzR+WgRdsEtrOMUsQc2kYoWIvzdSHhozD4NsMuT0YFa9XPzPG1ia1P1URokljER+iKTC4pARWmYNIBtLjUQ8T45MRkxwzYlQS8aFyESbVVLO+vBWv18n3eua59a81k21UV82U4JzuIAr8OAWGnAPTeiAAIQneIYXxzqvzpvz/jO64Sx3zuAPnI9vS2uRUw==</latexit><latexit sha1_base64="DEXbo5tmhSvgm6+gdN97zw+UeN0=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWMCeUGyhNlJJw6ZfTDTI4QlX+BVT97Eqx/kwX9xd81BE+tUVHXT1RUkShpy3U9nY3Nre2e3tFfePzg8Oq6cnHZNbLXAjohVrPsBN6hkhB2SpLCfaORhoLAXzO5yv/eI2sg4atM8QT/k00hOpOCUSa32qFJ1a24Btk68JanCEs1R5Ws4joUNMSKhuDEDz03IT7kmKRQuykNrMOFixqc4yGjEQzR+WgRdsEtrOMUsQc2kYoWIvzdSHhozD4NsMuT0YFa9XPzPG1ia1P1URokljER+iKTC4pARWmYNIBtLjUQ8T45MRkxwzYlQS8aFyESbVVLO+vBWv18n3eua59a81k21UV82U4JzuIAr8OAWGnAPTeiAAIQneIYXxzqvzpvz/jO64Sx3zuAPnI9vS2uRUw==</latexit><latexit sha1_base64="DEXbo5tmhSvgm6+gdN97zw+UeN0=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWMCeUGyhNlJJw6ZfTDTI4QlX+BVT97Eqx/kwX9xd81BE+tUVHXT1RUkShpy3U9nY3Nre2e3tFfePzg8Oq6cnHZNbLXAjohVrPsBN6hkhB2SpLCfaORhoLAXzO5yv/eI2sg4atM8QT/k00hOpOCUSa32qFJ1a24Btk68JanCEs1R5Ws4joUNMSKhuDEDz03IT7kmKRQuykNrMOFixqc4yGjEQzR+WgRdsEtrOMUsQc2kYoWIvzdSHhozD4NsMuT0YFa9XPzPG1ia1P1URokljER+iKTC4pARWmYNIBtLjUQ8T45MRkxwzYlQS8aFyESbVVLO+vBWv18n3eua59a81k21UV82U4JzuIAr8OAWGnAPTeiAAIQneIYXxzqvzpvz/jO64Sx3zuAPnI9vS2uRUw==</latexit><latexit sha1_base64="DEXbo5tmhSvgm6+gdN97zw+UeN0=">AAAB83icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWMCeUGyhNlJJw6ZfTDTI4QlX+BVT97Eqx/kwX9xd81BE+tUVHXT1RUkShpy3U9nY3Nre2e3tFfePzg8Oq6cnHZNbLXAjohVrPsBN6hkhB2SpLCfaORhoLAXzO5yv/eI2sg4atM8QT/k00hOpOCUSa32qFJ1a24Btk68JanCEs1R5Ws4joUNMSKhuDEDz03IT7kmKRQuykNrMOFixqc4yGjEQzR+WgRdsEtrOMUsQc2kYoWIvzdSHhozD4NsMuT0YFa9XPzPG1ia1P1URokljER+iKTC4pARWmYNIBtLjUQ8T45MRkxwzYlQS8aFyESbVVLO+vBWv18n3eua59a81k21UV82U4JzuIAr8OAWGnAPTeiAAIQneIYXxzqvzpvz/jO64Sx3zuAPnI9vS2uRUw==</latexit>

TMD
<latexit sha1_base64="tdM5GIJx6z35CC9nUwJfqr62GAw=">AAAB/HicbVC7SgNBFJ2NrxhfUUubwSBYhV0RTBnQwkaIkBcmIcxObuKQmdll5q4QlvgVtlrZia3/YuG/uLtuoYmnOpxzL/fc44dSWHTdT6ewsrq2vlHcLG1t7+zulfcP2jaIDIcWD2Rguj6zIIWGFgqU0A0NMOVL6PjTy9TvPICxItBNnIUwUGyixVhwhol01xzGfaPozdV8WK64VTcDXSZeTiokR2NY/uqPAh4p0Mgls7bnuSEOYmZQcAnzUj+yEDI+ZRPoJVQzBXYQZ4nn9CSyDAMagqFC0kyE3xsxU9bOlJ9MKob3dtFLxf+8XoTj2iAWOowQNE8PoZCQHbLciKQKoCNhAJGlyYEKTTkzDBGMoIzzRIySbkpJH97i98ukfVb13Kp3e16p1/JmiuSIHJNT4pELUifXpEFahBNNnsgzeXEenVfnzXn/GS04+c4h+QPn4xu+fpTw</latexit><latexit sha1_base64="tdM5GIJx6z35CC9nUwJfqr62GAw=">AAAB/HicbVC7SgNBFJ2NrxhfUUubwSBYhV0RTBnQwkaIkBcmIcxObuKQmdll5q4QlvgVtlrZia3/YuG/uLtuoYmnOpxzL/fc44dSWHTdT6ewsrq2vlHcLG1t7+zulfcP2jaIDIcWD2Rguj6zIIWGFgqU0A0NMOVL6PjTy9TvPICxItBNnIUwUGyixVhwhol01xzGfaPozdV8WK64VTcDXSZeTiokR2NY/uqPAh4p0Mgls7bnuSEOYmZQcAnzUj+yEDI+ZRPoJVQzBXYQZ4nn9CSyDAMagqFC0kyE3xsxU9bOlJ9MKob3dtFLxf+8XoTj2iAWOowQNE8PoZCQHbLciKQKoCNhAJGlyYEKTTkzDBGMoIzzRIySbkpJH97i98ukfVb13Kp3e16p1/JmiuSIHJNT4pELUifXpEFahBNNnsgzeXEenVfnzXn/GS04+c4h+QPn4xu+fpTw</latexit><latexit sha1_base64="tdM5GIJx6z35CC9nUwJfqr62GAw=">AAAB/HicbVC7SgNBFJ2NrxhfUUubwSBYhV0RTBnQwkaIkBcmIcxObuKQmdll5q4QlvgVtlrZia3/YuG/uLtuoYmnOpxzL/fc44dSWHTdT6ewsrq2vlHcLG1t7+zulfcP2jaIDIcWD2Rguj6zIIWGFgqU0A0NMOVL6PjTy9TvPICxItBNnIUwUGyixVhwhol01xzGfaPozdV8WK64VTcDXSZeTiokR2NY/uqPAh4p0Mgls7bnuSEOYmZQcAnzUj+yEDI+ZRPoJVQzBXYQZ4nn9CSyDAMagqFC0kyE3xsxU9bOlJ9MKob3dtFLxf+8XoTj2iAWOowQNE8PoZCQHbLciKQKoCNhAJGlyYEKTTkzDBGMoIzzRIySbkpJH97i98ukfVb13Kp3e16p1/JmiuSIHJNT4pELUifXpEFahBNNnsgzeXEenVfnzXn/GS04+c4h+QPn4xu+fpTw</latexit><latexit sha1_base64="tdM5GIJx6z35CC9nUwJfqr62GAw=">AAAB/HicbVC7SgNBFJ2NrxhfUUubwSBYhV0RTBnQwkaIkBcmIcxObuKQmdll5q4QlvgVtlrZia3/YuG/uLtuoYmnOpxzL/fc44dSWHTdT6ewsrq2vlHcLG1t7+zulfcP2jaIDIcWD2Rguj6zIIWGFgqU0A0NMOVL6PjTy9TvPICxItBNnIUwUGyixVhwhol01xzGfaPozdV8WK64VTcDXSZeTiokR2NY/uqPAh4p0Mgls7bnuSEOYmZQcAnzUj+yEDI+ZRPoJVQzBXYQZ4nn9CSyDAMagqFC0kyE3xsxU9bOlJ9MKob3dtFLxf+8XoTj2iAWOowQNE8PoZCQHbLciKQKoCNhAJGlyYEKTTkzDBGMoIzzRIySbkpJH97i98ukfVb13Kp3e16p1/JmiuSIHJNT4pELUifXpEFahBNNnsgzeXEenVfnzXn/GS04+c4h+QPn4xu+fpTw</latexit>

T 0
MD

<latexit sha1_base64="hpaxdPcdVEsNCzNsDNYTzvZ1BpY=">AAAB/XicbVDLSsNAFJ3UV62vqks3g0V0VRIR7LKgCzdChb4gDWUyva1DZ5IwcyOUUPwKt7pyJ279Fhf+i0nMQlvP6nDOvdxzjx9JYdC2P63Syura+kZ5s7K1vbO7V90/6Jow1hw6PJSh7vvMgBQBdFCghH6kgSlfQs+fXmV+7wG0EWHQxlkEnmKTQIwFZ5hKbnuYDLSit9fz02G1ZtftHHSZOAWpkQKtYfVrMAp5rCBALpkxrmNH6CVMo+AS5pVBbCBifMom4KY0YAqMl+SR5/QkNgxDGoGmQtJchN8bCVPGzJSfTiqG92bRy8T/PDfGccNLRBDFCAHPDqGQkB8yXIu0C6AjoQGRZcmBioByphkiaEEZ56kYp+VU0j6cxe+XSfe87th15+6i1mwUzZTJETkmZ8Qhl6RJbkiLdAgnIXkiz+TFerRerTfr/We0ZBU7h+QPrI9vI+6VIQ==</latexit><latexit sha1_base64="hpaxdPcdVEsNCzNsDNYTzvZ1BpY=">AAAB/XicbVDLSsNAFJ3UV62vqks3g0V0VRIR7LKgCzdChb4gDWUyva1DZ5IwcyOUUPwKt7pyJ279Fhf+i0nMQlvP6nDOvdxzjx9JYdC2P63Syura+kZ5s7K1vbO7V90/6Jow1hw6PJSh7vvMgBQBdFCghH6kgSlfQs+fXmV+7wG0EWHQxlkEnmKTQIwFZ5hKbnuYDLSit9fz02G1ZtftHHSZOAWpkQKtYfVrMAp5rCBALpkxrmNH6CVMo+AS5pVBbCBifMom4KY0YAqMl+SR5/QkNgxDGoGmQtJchN8bCVPGzJSfTiqG92bRy8T/PDfGccNLRBDFCAHPDqGQkB8yXIu0C6AjoQGRZcmBioByphkiaEEZ56kYp+VU0j6cxe+XSfe87th15+6i1mwUzZTJETkmZ8Qhl6RJbkiLdAgnIXkiz+TFerRerTfr/We0ZBU7h+QPrI9vI+6VIQ==</latexit><latexit sha1_base64="hpaxdPcdVEsNCzNsDNYTzvZ1BpY=">AAAB/XicbVDLSsNAFJ3UV62vqks3g0V0VRIR7LKgCzdChb4gDWUyva1DZ5IwcyOUUPwKt7pyJ279Fhf+i0nMQlvP6nDOvdxzjx9JYdC2P63Syura+kZ5s7K1vbO7V90/6Jow1hw6PJSh7vvMgBQBdFCghH6kgSlfQs+fXmV+7wG0EWHQxlkEnmKTQIwFZ5hKbnuYDLSit9fz02G1ZtftHHSZOAWpkQKtYfVrMAp5rCBALpkxrmNH6CVMo+AS5pVBbCBifMom4KY0YAqMl+SR5/QkNgxDGoGmQtJchN8bCVPGzJSfTiqG92bRy8T/PDfGccNLRBDFCAHPDqGQkB8yXIu0C6AjoQGRZcmBioByphkiaEEZ56kYp+VU0j6cxe+XSfe87th15+6i1mwUzZTJETkmZ8Qhl6RJbkiLdAgnIXkiz+TFerRerTfr/We0ZBU7h+QPrI9vI+6VIQ==</latexit><latexit sha1_base64="hpaxdPcdVEsNCzNsDNYTzvZ1BpY=">AAAB/XicbVDLSsNAFJ3UV62vqks3g0V0VRIR7LKgCzdChb4gDWUyva1DZ5IwcyOUUPwKt7pyJ279Fhf+i0nMQlvP6nDOvdxzjx9JYdC2P63Syura+kZ5s7K1vbO7V90/6Jow1hw6PJSh7vvMgBQBdFCghH6kgSlfQs+fXmV+7wG0EWHQxlkEnmKTQIwFZ5hKbnuYDLSit9fz02G1ZtftHHSZOAWpkQKtYfVrMAp5rCBALpkxrmNH6CVMo+AS5pVBbCBifMom4KY0YAqMl+SR5/QkNgxDGoGmQtJchN8bCVPGzJSfTiqG92bRy8T/PDfGccNLRBDFCAHPDqGQkB8yXIu0C6AjoQGRZcmBioByphkiaEEZ56kYp+VU0j6cxe+XSfe87th15+6i1mwUzZTJETkmZ8Qhl6RJbkiLdAgnIXkiz+TFerRerTfr/We0ZBU7h+QPrI9vI+6VIQ==</latexit>

Tdecay
<latexit sha1_base64="rZoSCw4E6A7xlVslobw4Yq7Hp/k=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIREikj0VAGKS8psaL1ZRNOOT+4WyNFVgq+ghYqOkTLp1DwL9jGBSRMNZrZ1c6OFylpyLY/rdLa+sbmVnm7srO7t39QPTzqmjDWAjsiVKHue2BQyQA7JElhP9IIvqew582uM7/3gNrIMGjTPELXh2kgJ1IApZLbHiVD7fMxCpgvRtWaXbdz8FXiFKTGCrRG1a/hOBSxjwEJBcYMHDsiNwFNUihcVIaxwQjEDKY4SGkAPho3yUMv+FlsgEIeoeZS8VzE3xsJ+MbMfS+d9IHuzLKXif95g5gmDTeRQRQTBiI7RFJhfsgILdM2kI+lRiLIkiOXAReggQi15CBEKsZpPZW0D2f5+1XSvag7dt25vaw1G0UzZXbCTtk5c9gVa7Ib1mIdJtg9e2LP7MV6tF6tN+v9Z7RkFTvH7A+sj29/uJaD</latexit><latexit sha1_base64="rZoSCw4E6A7xlVslobw4Yq7Hp/k=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIREikj0VAGKS8psaL1ZRNOOT+4WyNFVgq+ghYqOkTLp1DwL9jGBSRMNZrZ1c6OFylpyLY/rdLa+sbmVnm7srO7t39QPTzqmjDWAjsiVKHue2BQyQA7JElhP9IIvqew582uM7/3gNrIMGjTPELXh2kgJ1IApZLbHiVD7fMxCpgvRtWaXbdz8FXiFKTGCrRG1a/hOBSxjwEJBcYMHDsiNwFNUihcVIaxwQjEDKY4SGkAPho3yUMv+FlsgEIeoeZS8VzE3xsJ+MbMfS+d9IHuzLKXif95g5gmDTeRQRQTBiI7RFJhfsgILdM2kI+lRiLIkiOXAReggQi15CBEKsZpPZW0D2f5+1XSvag7dt25vaw1G0UzZXbCTtk5c9gVa7Ib1mIdJtg9e2LP7MV6tF6tN+v9Z7RkFTvH7A+sj29/uJaD</latexit><latexit sha1_base64="rZoSCw4E6A7xlVslobw4Yq7Hp/k=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIREikj0VAGKS8psaL1ZRNOOT+4WyNFVgq+ghYqOkTLp1DwL9jGBSRMNZrZ1c6OFylpyLY/rdLa+sbmVnm7srO7t39QPTzqmjDWAjsiVKHue2BQyQA7JElhP9IIvqew582uM7/3gNrIMGjTPELXh2kgJ1IApZLbHiVD7fMxCpgvRtWaXbdz8FXiFKTGCrRG1a/hOBSxjwEJBcYMHDsiNwFNUihcVIaxwQjEDKY4SGkAPho3yUMv+FlsgEIeoeZS8VzE3xsJ+MbMfS+d9IHuzLKXif95g5gmDTeRQRQTBiI7RFJhfsgILdM2kI+lRiLIkiOXAReggQi15CBEKsZpPZW0D2f5+1XSvag7dt25vaw1G0UzZXbCTtk5c9gVa7Ib1mIdJtg9e2LP7MV6tF6tN+v9Z7RkFTvH7A+sj29/uJaD</latexit><latexit sha1_base64="rZoSCw4E6A7xlVslobw4Yq7Hp/k=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIREikj0VAGKS8psaL1ZRNOOT+4WyNFVgq+ghYqOkTLp1DwL9jGBSRMNZrZ1c6OFylpyLY/rdLa+sbmVnm7srO7t39QPTzqmjDWAjsiVKHue2BQyQA7JElhP9IIvqew582uM7/3gNrIMGjTPELXh2kgJ1IApZLbHiVD7fMxCpgvRtWaXbdz8FXiFKTGCrRG1a/hOBSxjwEJBcYMHDsiNwFNUihcVIaxwQjEDKY4SGkAPho3yUMv+FlsgEIeoeZS8VzE3xsJ+MbMfS+d9IHuzLKXif95g5gmDTeRQRQTBiI7RFJhfsgILdM2kI+lRiLIkiOXAReggQi15CBEKsZpPZW0D2f5+1XSvag7dt25vaw1G0UzZXbCTtk5c9gVa7Ib1mIdJtg9e2LP7MV6tF6tN+v9Z7RkFTvH7A+sj29/uJaD</latexit>

Non-perturbative annihilation:

but

Gluequark is heavy and large !

Efficient when glueballs decay

� ⇠ ⇡

⇤2
DC

2nd phase of annihilation ⌦DM / MQ
Tdecay

1

h�vi

•  

Thermal history
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B C

A

A Dilution from glueball decay dominates

B Non-perturbative annihilation occurs
C Perturbative freeze-out does not occur

Simplified 
assumptions


