
Matteo Di Carlo

24 June 2025

Long-distance contributions to neutral D-meson 
mixing from lattice QCD

Charming Lattice @CERN 2025 
23.06.2025 — 25.06.2025

<latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c <latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c

<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s9d
<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s9d
<latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c <latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c

<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s9d
<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s9d
<latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c <latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c

<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s9d <latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s9d
<latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c <latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c

<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s9d
<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s9d



2

Based on the recent paper:

arXiv:2504.16189   (accepted for publication on JHEP)

https://arxiv.org/abs/2504.16189
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• First evidence of D-meson mixing at Belle and Babar in 
2007, later confirmed by CDF, LHCb, Belle II 

• Most recent HFLAV average excludes no-mixing 
hypothesis with a significance at > 11.5 𝞼 

• Uniqueness of charm mixing: neutral D0 mesons are the 
only mesons made of up-type quarks that can mix 

• Mixing and CP violation are suppressed in the Standard 
Model (GIM & CKM)       

• D-mixing amplitudes are dominated by long-distance 
effects, which are poorly known: theoretical estimates 
span few orders of magnitude!



Mixing — Basic formalism
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In the Standard Model, neutral mesons can mix since flavour eigenstates ≠ weak eigenstates:
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| (t)i = a(t) |D0i+ b(t) | sD0i ,
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i
@

@t

✓
a(t)
b(t)

◆
=

✓
M� i

2
�

◆✓
a(t)
b(t)

◆

<latexit sha1_base64="ptHx4FpxmmbF8nQIPT9dKoGNnrI="></latexit>

|D1i = p |D0i+ q | sD0i ,
|D2i = p |D0i � q | sD0i ,
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Mixing can be parametrised in terms of 3 quantities:
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Mixing parameters
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<latexit sha1_base64="Y0PbUc9sGy95TbPyTMWcj7BQNPU="></latexit>

x12 =
�
0.407± 0.044

�
%

<latexit sha1_base64="hq4DMIJXzPBunHQfV3FBYbZ3z8A="></latexit>

y12 =
�
0.643+0.024

� 0.023

�
%

HFLAV Collaboration [2411.18639]
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https://arxiv.org/abs/2411.18639


Mixing amplitude
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The mixing amplitude for the process                           is given by the following S-matrix element:
<latexit sha1_base64="/YMWTMAkyOnVEWJvDEZ7gtUH9+Y="></latexit>
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h sD0,p0
D|S � 1|D0,pDi = h sD0,p0

D|T exp
n
�i

Z
d4xHw(x)

o
|D0,pDi
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h sD0,p0
D|S � 1|D0,pDi ⌘ (2⇡)4�4(PD0 � P sD0) iMD0! sD0
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The mixing amplitude for the process                           is given by the following S-matrix element:
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Expanding to 2nd order in the weak Hamiltonian we get
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The long-distance part can also be expressed as follows:
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J.Barata, K.Fredenhagen, CMP 138 (1991) 
. . . 

M.T.Hansen, H.Meyer, D.Robaina, PRD 96 (2017) 
S.Hashimoto, PTEP 2017 (2017) 

M.Hansen, A.Lupo, N.Tantalo, PRD 99 (2019) 
J.Bulava, M.T.Hansen, PRD 100 (2019) 

P.Gambino, S.Hashimoto PRL 125 (2020) 
. . . 

J.Bulava et al., JHEP 07 (2022) 
R.Frezzotti et al., PRD 108 (2023) 

A.Patella, N.Tantalo, JHEP 01 (2025)Consider now this quantity at finite smearing parameter 𝜖 :
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see talk by A.De Santis (Tuesday 10:30)

https://link.springer.com/article/10.1007/BF02102039
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.96.094513
https://academic.oup.com/ptep/article/2017/5/053B03/3798720?login=true
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.99.094508
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.100.034521
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.125.032001
https://link.springer.com/article/10.1007/JHEP07(2022)034
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.108.074510
https://link.springer.com/article/10.1007/JHEP01(2025)091
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https://academic.oup.com/ptep/article/2017/5/053B03/3798720?login=true
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https://link.springer.com/article/10.1007/JHEP07(2022)034
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.108.074510
https://link.springer.com/article/10.1007/JHEP01(2025)091
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On the lattice we can only access a finite-volume spectral density
<latexit sha1_base64="w+Q1+fI5L10v/BAg9P4iIx7Phk4="></latexit>

⇢L(!) = 2EDL
3
hD̄

0
,pD|Hw (2⇡)�(Ĥ � !)L3
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associated with the finite-volume lattice correlation function

Problem:  finite-volume spectral densities are distributions and hence require a smearing
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Smeared spectral density
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see talk by A.De Santis (Tuesday 10:30)
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The essential idea is to approximate the smearing kernels

as a linear combination of decaying exponentials
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M.Hansen, A.Lupo, N.Tantalo, PRD 99 (2019) 
P.Gambino, S.Hashimoto, PRL 125 (2020) 

…

The goal:  determine the sets of coefficients           that best approximate the kernels
<latexit sha1_base64="O3PplZJuzfcLOHLwe33fEdUAxew="></latexit>

g!

a minimisation problem for which different algorithms have been proposed: 

variants of Backus-Gilbert method (HLT), Chebyshev polynomials, É

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.99.094508
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.125.032001
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Current-current operators

QCD-penguin operators
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Starting from the mixing amplitudes 

using CKM unitarity we can decompose them as follows:
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* SU(2) group like isospin, but with d and s

A.L.Kagan & L.Silvestrini, PRD 103 (2021)

https://arxiv.org/abs/2001.07207


• Neutral components (                  ) of U-spin multiplets with  

• CKM suppression
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The relevant amplitudes                                                                 and
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+

<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d
<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d <latexit sha1_base64="9i4AJGWL7fbbfodxhkrlOWMXspQ="></latexit>= <latexit sha1_base64="K7phoZ3QXjUefl86G9MfI08I0Ys=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgxbArEj0GvXhMwDwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGdzO/9YRK81g+mHGCfkQHkoecUWOl+kWvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwxp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6WvUq5Ur8qVW+zOPJwAqdwDh5cQxXuoQYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A3gfjLw=</latexit>! <latexit sha1_base64="K7phoZ3QXjUefl86G9MfI08I0Ys=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgxbArEj0GvXhMwDwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGdzO/9YRK81g+mHGCfkQHkoecUWOl+kWvWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rwxp9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6WvUq5Ur8qVW+zOPJwAqdwDh5cQxXuoQYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A3gfjLw=</latexit>!<latexit sha1_base64="0VcRz2DJh1GUa5IAtVtvFBb4/KQ="></latexit>

+

<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d

<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d
<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d

<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d

<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d

<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d

<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d

<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d

<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d
<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d
<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d
<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d
<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d
<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d
<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d
<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d

<latexit sha1_base64="VImh8E8b2A6VXvEwW7IHrNNheYA="></latexit>

Qøsd Q
ødd Q

øds Qøss

<latexit sha1_base64="VImh8E8b2A6VXvEwW7IHrNNheYA="></latexit>

Qøsd Q
ødd Q

øds Qøss
<latexit sha1_base64="VImh8E8b2A6VXvEwW7IHrNNheYA="></latexit>

Qøsd Q
ødd Q

øds Qøss
<latexit sha1_base64="VImh8E8b2A6VXvEwW7IHrNNheYA="></latexit>

Qøsd Q
ødd Q

øds Qøss
<latexit sha1_base64="VImh8E8b2A6VXvEwW7IHrNNheYA="></latexit>

Qøsd Q
ødd Q

øds Qøss
<latexit sha1_base64="VImh8E8b2A6VXvEwW7IHrNNheYA="></latexit>

Qøsd Q
ødd Q

øds Qøss

<latexit sha1_base64="VImh8E8b2A6VXvEwW7IHrNNheYA="></latexit>

Qøsd Q
ødd Q

øds Qøss

<latexit sha1_base64="VImh8E8b2A6VXvEwW7IHrNNheYA="></latexit>

Qøsd Q
ødd Q

øds Qøss

<latexit sha1_base64="VImh8E8b2A6VXvEwW7IHrNNheYA="></latexit>

Qøsd Q
ødd Q

øds Qøss
<latexit sha1_base64="VImh8E8b2A6VXvEwW7IHrNNheYA="></latexit>

Qøsd Q
ødd Q

øds Qøss
<latexit sha1_base64="VImh8E8b2A6VXvEwW7IHrNNheYA="></latexit>

Qøsd Q
ødd Q

øds Qøss

<latexit sha1_base64="VImh8E8b2A6VXvEwW7IHrNNheYA="></latexit>

Qøsd Q
ødd Q

øds Qøss
<latexit sha1_base64="VImh8E8b2A6VXvEwW7IHrNNheYA="></latexit>

Qøsd Q
ødd Q

øds Qøss

<latexit sha1_base64="VImh8E8b2A6VXvEwW7IHrNNheYA="></latexit>

Qøsd Q
ødd Q

øds Qøss
<latexit sha1_base64="VImh8E8b2A6VXvEwW7IHrNNheYA="></latexit>

Qøsd Q
ødd Q

øds Qøss
<latexit sha1_base64="VImh8E8b2A6VXvEwW7IHrNNheYA="></latexit>

Qøsd Q
ødd Q

øds Qøss

<latexit sha1_base64="IYGzM17UZX0+Dxr++uCp8MwEGg4="></latexit>

! 2, M2 ! (Qøss " Q
ødd)(Qøss " Q

ødd) " (QøsdQ
øds + Q

ødsQøsd)
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<latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c <latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c

<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d

<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d

<latexit sha1_base64="sMVr48cKxrOo+76hgE9QaXtZHzI=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4CknVWm9FLx4r2g9oQ9lsN+3SzSbsbsQS+hO8eFDEq7/Im//GbRpBRR8MPN6bYWaeH3OmtON8WAuLS8srq4W14vrG5tZ2aWe3paJEEtokEY9kx8eKciZoUzPNaSeWFIc+p21/fDnz23dUKhaJWz2JqRfioWABI1gb6ea+7/RLZcc+ddzz6jFybCdDRmpupYbcXClDjka/9N4bRCQJqdCEY6W6rhNrL8VSM8LptNhLFI0xGeMh7RoqcEiVl2anTtGhUQYoiKQpoVGmfp9IcajUJPRNZ4j1SP32ZuJfXjfRQc1LmYgTTQWZLwoSjnSEZn+jAZOUaD4xBBPJzK2IjLDERJt0iiaEr0/R/6RVsd2qXb0+Kdcv8jgKsA8HcAQunEEdrqABTSAwhAd4gmeLW4/Wi/U6b12w8pk9+AHr7RNMC43V</latexit>x0
<latexit sha1_base64="sEzDQlxT/xLjHZgO/MCUeiOMyWo=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0iq1norevFY0X5AG8pmu2mXbjZhdyOU0J/gxYMiXv1F3vw3btMIKvpg4PHeDDPz/JgzpR3nwyosLa+srhXXSxubW9s75d29tooSSWiLRDySXR8rypmgLc00p91YUhz6nHb8ydXc79xTqVgk7vQ0pl6IR4IFjGBtpNvpwBmUK4595rgXtRPk2E6GjNTdah25uVKBHM1B+b0/jEgSUqEJx0r1XCfWXoqlZoTTWamfKBpjMsEj2jNU4JAqL81OnaEjowxREElTQqNM/T6R4lCpaeibzhDrsfrtzcW/vF6ig7qXMhEnmgqyWBQkHOkIzf9GQyYp0XxqCCaSmVsRGWOJiTbplEwIX5+i/0m7ars1u3ZzWmlc5nEU4QAO4RhcOIcGXEMTWkBgBA/wBM8Wtx6tF+t10Vqw8pl9+AHr7RNNkY3W</latexit>y0

<latexit sha1_base64="RNXZ6YvebFHSXlyImDStSIpfWc0=">AAAB6HicdVBNS8NAEJ3Ur1q/qh69LBbBU0iq1norevHYgv2ANpTNdtOu3WzC7kaoob/AiwdFvPqTvPlv3LYRVPTBwOO9GWbm+TFnSjvOh5VbWl5ZXcuvFzY2t7Z3irt7LRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3746uZ376jUrFI3OhJTL0QDwULGMHaSI37frHk2GeOe1E5QY7tzDEnVbdcRW6mlCBDvV987w0ikoRUaMKxUl3XibWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL54dO0ZFRBiiIpCmh0Vz9PpHiUKlJ6JvOEOuR+u3NxL+8bqKDqpcyESeaCrJYFCQc6QjNvkYDJinRfGIIJpKZWxEZYYmJNtkUTAhfn6L/SatsuxW70jgt1S6zOPJwAIdwDC6cQw2uoQ5NIEDhAZ7g2bq1Hq0X63XRmrOymX34AevtEysvjTQ=</latexit>z
<latexit sha1_base64="t6PW/lVHCPdjRtySq9B18bKOJkM=">AAAB6XicdVBNS8NAEJ3Ur1q/qh69LBbRU0mq1norevFYxX5AG8pmu2mXbjZhdyPU0H/gxYMiXv1H3vw3btMIKvpg4PHeDDPzvIgzpW37w8otLC4tr+RXC2vrG5tbxe2dlgpjSWiThDyUHQ8rypmgTc00p51IUhx4nLa98eXMb99RqVgobvUkom6Ah4L5jGBtpJv7w36xZJdPbee8eozssp0iJTWnUkNOppQgQ6NffO8NQhIHVGjCsVJdx460m2CpGeF0WujFikaYjPGQdg0VOKDKTdJLp+jAKAPkh9KU0ChVv08kOFBqEnimM8B6pH57M/Evrxtrv+YmTESxpoLMF/kxRzpEs7fRgElKNJ8Ygolk5lZERlhiok04BRPC16fof9KqlJ1quXp9UqpfZHHkYQ/24QgcOIM6XEEDmkDAhwd4gmdrbD1aL9brvDVnZTO78APW2yeLqY1l</latexit>

z!
<latexit sha1_base64="NFucWCXCIJyrPDyNur3hY+EIOrY=">AAAB9XicdVBLSwMxGMzWV62vqkcvwSJ4Wnar1norevFYwT6gXUs2m21Ds8mSZNWy9H948aCIV/+LN/+N2W0FFR0IGWa+j0zGjxlV2nE+rMLC4tLySnG1tLa+sblV3t5pK5FITFpYMCG7PlKEUU5ammpGurEkKPIZ6fjji8zv3BKpqODXehITL0JDTkOKkTbSTd8XLFCTyFzp/XRQrjj2ieOe1Y6gYzs5clJ3q3XozpUKmKM5KL/3A4GTiHCNGVKq5zqx9lIkNcWMTEv9RJEY4TEakp6hHEVEeWmeegoPjBLAUEhzuIa5+n0jRZHKopnJCOmR+u1l4l9eL9Fh3UspjxNNOJ49FCYMagGzCmBAJcGaTQxBWFKTFeIRkghrU1TJlPD1U/g/aVdtt2bXro4rjfN5HUWwB/bBIXDBKWiAS9AELYCBBA/gCTxbd9aj9WK9zkYL1nxnF/yA9fYJlSuTPw==</latexit>x

<latexit sha1_base64="j0bP6GBqHdZkryDH/Y0ei/YGQGc=">AAAB+HicdVBPS8MwHE3nvzn/rOrRS3CInko7dc7b0IvHCW4TtjLSNN3C0rQkqTjLPokXD4p49aN489uYdhVU9EHI473fj7w8L2ZUKtv+MEoLi0vLK+XVytr6xmbV3NruyigRmHRwxCJx4yFJGOWko6hi5CYWBIUeIz1vcpH5vVsiJI34tZrGxA3RiNOAYqS0NDSrAy9ivpyG+krvDmZDs2ZbJ7Zz1jiCtmXnyEnTqTehUyg1UKA9NN8HfoSTkHCFGZKy79ixclMkFMWMzCqDRJIY4Qkakb6mHIVEumkefAb3teLDIBL6cAVz9ftGikKZZdOTIVJj+dvLxL+8fqKCpptSHieKcDx/KEgYVBHMWoA+FQQrNtUEYUF1VojHSCCsdFcVXcLXT+H/pFu3nIbVuDqutc6LOspgF+yBQ+CAU9ACl6ANOgCDBDyAJ/Bs3BuPxovxOh8tGcXODvgB4+0TcraToQ==</latexit>

x !

<latexit sha1_base64="LUpJBde6AbjW8TKVoPJJ46c904Y=">AAAB+HicdVDNS8MwHE3n15wfq3r0Ehyip9JOnfM29OJxgvuArYw0S7ewtClJKtSyv8SLB0W8+qd4878x7Sqo6IOQx3u/H3l5XsSoVLb9YZSWlldW18rrlY3Nre2qubPblTwWmHQwZ1z0PSQJoyHpKKoY6UeCoMBjpOfNrjK/d0eEpDy8VUlE3ABNQupTjJSWRmZ16HE2lkmgrzQ5mo/Mmm2d2c5F4wTalp0jJ02n3oROodRAgfbIfB+OOY4DEirMkJQDx46UmyKhKGZkXhnGkkQIz9CEDDQNUUCkm+bB5/BQK2Poc6FPqGCuft9IUSCzbHoyQGoqf3uZ+Jc3iJXfdFMaRrEiIV485McMKg6zFuCYCoIVSzRBWFCdFeIpEggr3VVFl/D1U/g/6dYtp2E1bk5rrcuijjLYBwfgGDjgHLTANWiDDsAgBg/gCTwb98aj8WK8LkZLRrGzB37AePsEdDyTog==</latexit>

y !

<latexit sha1_base64="DHl+FSlB25pAHjke6svYVkRem1M=">AAAB9XicdVDNS8MwHE39nPNr6tFLcAieSjt1ztvQi8cJ7gO2OtI03cLSpCSpMsr+Dy8eFPHq/+LN/8a0q6CiD0Ie7/1+5OX5MaNKO86HtbC4tLyyWlorr29sbm1XdnY7SiQSkzYWTMiejxRhlJO2ppqRXiwJinxGuv7kMvO7d0QqKviNnsbEi9CI05BipI10O/AFC9Q0Mlc6nQ0rVcc+ddzz+jF0bCdHThpurQHdQqmCAq1h5X0QCJxEhGvMkFJ914m1lyKpKWZkVh4kisQIT9CI9A3lKCLKS/PUM3holACGQprDNczV7xspilQWzUxGSI/Vby8T//L6iQ4bXkp5nGjC8fyhMGFQC5hVAAMqCdZsagjCkpqsEI+RRFibosqmhK+fwv9Jp2a7dbt+fVJtXhR1lMA+OABHwAVnoAmuQAu0AQYSPIAn8GzdW4/Wi/U6H12wip098APW2yeWsJNA</latexit>y

<latexit sha1_base64="K4o34ZlJaHC5mNIwIZLaiZSdP7w=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqqH6p7FbcOcgq8XJShhz1fumrN4hZGqE0TFCtu56bGD+jynAmcFrspRoTysZ0iF1LJY1Q+9n80Ck5t8qAhLGyJQ2Zq78nMhppPYkC2xlRM9LL3kz8z+umJrzxMy6T1KBki0VhKoiJyexrMuAKmRETSyhT3N5K2IgqyozNpmhD8JZfXiWty4pXrVQbV+XabR5HAU7hDC7Ag2uowT3UoQkMEJ7hFd6cR+fFeXc+Fq1rTj5zAn/gfP4A4LONAQ==</latexit>r
<latexit sha1_base64="igjKFKxn1/vgvZHVYzXO8MkfvTE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ6KolI9Vj04rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR7dRvPXFtRKwecZxwP6IDJULBKFrpQZ/1SmW34s5AlomXkzLkqPdKX91+zNKIK2SSGtPx3AT9jGoUTPJJsZsanlA2ogPesVTRiBs/m106IadW6ZMw1rYUkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xw2s+ESlLkis0XhakkGJPp26QvNGcox5ZQpoW9lbAh1ZShDadoQ/AWX14mzYuKV61U7y/LtZs8jgIcwwmcgwdXUIM7qEMDGITwDK/w5oycF+fd+Zi3rjj5zBH8gfP5A0E0jTI=</latexit>

r !
<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d

<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d

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

<latexit sha1_base64="igjKFKxn1/vgvZHVYzXO8MkfvTE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ6KolI9Vj04rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR7dRvPXFtRKwecZxwP6IDJULBKFrpQZ/1SmW34s5AlomXkzLkqPdKX91+zNKIK2SSGtPx3AT9jGoUTPJJsZsanlA2ogPesVTRiBs/m106IadW6ZMw1rYUkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xw2s+ESlLkis0XhakkGJPp26QvNGcox5ZQpoW9lbAh1ZShDadoQ/AWX14mzYuKV61U7y/LtZs8jgIcwwmcgwdXUIM7qEMDGITwDK/w5oycF+fd+Zi3rjj5zBH8gfP5A0E0jTI=</latexit>

r !
<latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c <latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c

<latexit sha1_base64="sMVr48cKxrOo+76hgE9QaXtZHzI=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4CknVWm9FLx4r2g9oQ9lsN+3SzSbsbsQS+hO8eFDEq7/Im//GbRpBRR8MPN6bYWaeH3OmtON8WAuLS8srq4W14vrG5tZ2aWe3paJEEtokEY9kx8eKciZoUzPNaSeWFIc+p21/fDnz23dUKhaJWz2JqRfioWABI1gb6ea+7/RLZcc+ddzz6jFybCdDRmpupYbcXClDjka/9N4bRCQJqdCEY6W6rhNrL8VSM8LptNhLFI0xGeMh7RoqcEiVl2anTtGhUQYoiKQpoVGmfp9IcajUJPRNZ4j1SP32ZuJfXjfRQc1LmYgTTQWZLwoSjnSEZn+jAZOUaD4xBBPJzK2IjLDERJt0iiaEr0/R/6RVsd2qXb0+Kdcv8jgKsA8HcAQunEEdrqABTSAwhAd4gmeLW4/Wi/U6b12w8pk9+AHr7RNMC43V</latexit>x0
<latexit sha1_base64="sEzDQlxT/xLjHZgO/MCUeiOMyWo=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0iq1norevFY0X5AG8pmu2mXbjZhdyOU0J/gxYMiXv1F3vw3btMIKvpg4PHeDDPz/JgzpR3nwyosLa+srhXXSxubW9s75d29tooSSWiLRDySXR8rypmgLc00p91YUhz6nHb8ydXc79xTqVgk7vQ0pl6IR4IFjGBtpNvpwBmUK4595rgXtRPk2E6GjNTdah25uVKBHM1B+b0/jEgSUqEJx0r1XCfWXoqlZoTTWamfKBpjMsEj2jNU4JAqL81OnaEjowxREElTQqNM/T6R4lCpaeibzhDrsfrtzcW/vF6ig7qXMhEnmgqyWBQkHOkIzf9GQyYp0XxqCCaSmVsRGWOJiTbplEwIX5+i/0m7ars1u3ZzWmlc5nEU4QAO4RhcOIcGXEMTWkBgBA/wBM8Wtx6tF+t10Vqw8pl9+AHr7RNNkY3W</latexit>y0

<latexit sha1_base64="RNXZ6YvebFHSXlyImDStSIpfWc0=">AAAB6HicdVBNS8NAEJ3Ur1q/qh69LBbBU0iq1norevHYgv2ANpTNdtOu3WzC7kaoob/AiwdFvPqTvPlv3LYRVPTBwOO9GWbm+TFnSjvOh5VbWl5ZXcuvFzY2t7Z3irt7LRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3746uZ376jUrFI3OhJTL0QDwULGMHaSI37frHk2GeOe1E5QY7tzDEnVbdcRW6mlCBDvV987w0ikoRUaMKxUl3XibWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL54dO0ZFRBiiIpCmh0Vz9PpHiUKlJ6JvOEOuR+u3NxL+8bqKDqpcyESeaCrJYFCQc6QjNvkYDJinRfGIIJpKZWxEZYYmJNtkUTAhfn6L/SatsuxW70jgt1S6zOPJwAIdwDC6cQw2uoQ5NIEDhAZ7g2bq1Hq0X63XRmrOymX34AevtEysvjTQ=</latexit>z

<latexit sha1_base64="t6PW/lVHCPdjRtySq9B18bKOJkM=">AAAB6XicdVBNS8NAEJ3Ur1q/qh69LBbRU0mq1norevFYxX5AG8pmu2mXbjZhdyPU0H/gxYMiXv1H3vw3btMIKvpg4PHeDDPzvIgzpW37w8otLC4tr+RXC2vrG5tbxe2dlgpjSWiThDyUHQ8rypmgTc00p51IUhx4nLa98eXMb99RqVgobvUkom6Ah4L5jGBtpJv7w36xZJdPbee8eozssp0iJTWnUkNOppQgQ6NffO8NQhIHVGjCsVJdx460m2CpGeF0WujFikaYjPGQdg0VOKDKTdJLp+jAKAPkh9KU0ChVv08kOFBqEnimM8B6pH57M/Evrxtrv+YmTESxpoLMF/kxRzpEs7fRgElKNJ8Ygolk5lZERlhiok04BRPC16fof9KqlJ1quXp9UqpfZHHkYQ/24QgcOIM6XEEDmkDAhwd4gmdrbD1aL9brvDVnZTO78APW2yeLqY1l</latexit>

z!

<latexit sha1_base64="LUpJBde6AbjW8TKVoPJJ46c904Y=">AAAB+HicdVDNS8MwHE3n15wfq3r0Ehyip9JOnfM29OJxgvuArYw0S7ewtClJKtSyv8SLB0W8+qd4878x7Sqo6IOQx3u/H3l5XsSoVLb9YZSWlldW18rrlY3Nre2qubPblTwWmHQwZ1z0PSQJoyHpKKoY6UeCoMBjpOfNrjK/d0eEpDy8VUlE3ABNQupTjJSWRmZ16HE2lkmgrzQ5mo/Mmm2d2c5F4wTalp0jJ02n3oROodRAgfbIfB+OOY4DEirMkJQDx46UmyKhKGZkXhnGkkQIz9CEDDQNUUCkm+bB5/BQK2Poc6FPqGCuft9IUSCzbHoyQGoqf3uZ+Jc3iJXfdFMaRrEiIV485McMKg6zFuCYCoIVSzRBWFCdFeIpEggr3VVFl/D1U/g/6dYtp2E1bk5rrcuijjLYBwfgGDjgHLTANWiDDsAgBg/gCTwb98aj8WK8LkZLRrGzB37AePsEdDyTog==</latexit>

y !

<latexit sha1_base64="DHl+FSlB25pAHjke6svYVkRem1M=">AAAB9XicdVDNS8MwHE39nPNr6tFLcAieSjt1ztvQi8cJ7gO2OtI03cLSpCSpMsr+Dy8eFPHq/+LN/8a0q6CiD0Ie7/1+5OX5MaNKO86HtbC4tLyyWlorr29sbm1XdnY7SiQSkzYWTMiejxRhlJO2ppqRXiwJinxGuv7kMvO7d0QqKviNnsbEi9CI05BipI10O/AFC9Q0Mlc6nQ0rVcc+ddzz+jF0bCdHThpurQHdQqmCAq1h5X0QCJxEhGvMkFJ914m1lyKpKWZkVh4kisQIT9CI9A3lKCLKS/PUM3holACGQprDNczV7xspilQWzUxGSI/Vby8T//L6iQ4bXkp5nGjC8fyhMGFQC5hVAAMqCdZsagjCkpqsEI+RRFibosqmhK+fwv9Jp2a7dbt+fVJtXhR1lMA+OABHwAVnoAmuQAu0AQYSPIAn8GzdW4/Wi/U6H12wip098APW2yeWsJNA</latexit>y

<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d
<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d<latexit sha1_base64="K4o34ZlJaHC5mNIwIZLaiZSdP7w=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqqH6p7FbcOcgq8XJShhz1fumrN4hZGqE0TFCtu56bGD+jynAmcFrspRoTysZ0iF1LJY1Q+9n80Ck5t8qAhLGyJQ2Zq78nMhppPYkC2xlRM9LL3kz8z+umJrzxMy6T1KBki0VhKoiJyexrMuAKmRETSyhT3N5K2IgqyozNpmhD8JZfXiWty4pXrVQbV+XabR5HAU7hDC7Ag2uowT3UoQkMEJ7hFd6cR+fFeXc+Fq1rTj5zAn/gfP4A4LONAQ==</latexit>r
<latexit sha1_base64="igjKFKxn1/vgvZHVYzXO8MkfvTE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ6KolI9Vj04rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR7dRvPXFtRKwecZxwP6IDJULBKFrpQZ/1SmW34s5AlomXkzLkqPdKX91+zNKIK2SSGtPx3AT9jGoUTPJJsZsanlA2ogPesVTRiBs/m106IadW6ZMw1rYUkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xw2s+ESlLkis0XhakkGJPp26QvNGcox5ZQpoW9lbAh1ZShDadoQ/AWX14mzYuKV61U7y/LtZs8jgIcwwmcgwdXUIM7qEMDGITwDK/w5oycF+fd+Zi3rjj5zBH8gfP5A0E0jTI=</latexit>

r !

<latexit sha1_base64="sMVr48cKxrOo+76hgE9QaXtZHzI=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4CknVWm9FLx4r2g9oQ9lsN+3SzSbsbsQS+hO8eFDEq7/Im//GbRpBRR8MPN6bYWaeH3OmtON8WAuLS8srq4W14vrG5tZ2aWe3paJEEtokEY9kx8eKciZoUzPNaSeWFIc+p21/fDnz23dUKhaJWz2JqRfioWABI1gb6ea+7/RLZcc+ddzz6jFybCdDRmpupYbcXClDjka/9N4bRCQJqdCEY6W6rhNrL8VSM8LptNhLFI0xGeMh7RoqcEiVl2anTtGhUQYoiKQpoVGmfp9IcajUJPRNZ4j1SP32ZuJfXjfRQc1LmYgTTQWZLwoSjnSEZn+jAZOUaD4xBBPJzK2IjLDERJt0iiaEr0/R/6RVsd2qXb0+Kdcv8jgKsA8HcAQunEEdrqABTSAwhAd4gmeLW4/Wi/U6b12w8pk9+AHr7RNMC43V</latexit>x0
<latexit sha1_base64="sEzDQlxT/xLjHZgO/MCUeiOMyWo=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0iq1norevFY0X5AG8pmu2mXbjZhdyOU0J/gxYMiXv1F3vw3btMIKvpg4PHeDDPz/JgzpR3nwyosLa+srhXXSxubW9s75d29tooSSWiLRDySXR8rypmgLc00p91YUhz6nHb8ydXc79xTqVgk7vQ0pl6IR4IFjGBtpNvpwBmUK4595rgXtRPk2E6GjNTdah25uVKBHM1B+b0/jEgSUqEJx0r1XCfWXoqlZoTTWamfKBpjMsEj2jNU4JAqL81OnaEjowxREElTQqNM/T6R4lCpaeibzhDrsfrtzcW/vF6ig7qXMhEnmgqyWBQkHOkIzf9GQyYp0XxqCCaSmVsRGWOJiTbplEwIX5+i/0m7ars1u3ZzWmlc5nEU4QAO4RhcOIcGXEMTWkBgBA/wBM8Wtx6tF+t10Vqw8pl9+AHr7RNNkY3W</latexit>y0

<latexit sha1_base64="RNXZ6YvebFHSXlyImDStSIpfWc0=">AAAB6HicdVBNS8NAEJ3Ur1q/qh69LBbBU0iq1norevHYgv2ANpTNdtOu3WzC7kaoob/AiwdFvPqTvPlv3LYRVPTBwOO9GWbm+TFnSjvOh5VbWl5ZXcuvFzY2t7Z3irt7LRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3746uZ376jUrFI3OhJTL0QDwULGMHaSI37frHk2GeOe1E5QY7tzDEnVbdcRW6mlCBDvV987w0ikoRUaMKxUl3XibWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL54dO0ZFRBiiIpCmh0Vz9PpHiUKlJ6JvOEOuR+u3NxL+8bqKDqpcyESeaCrJYFCQc6QjNvkYDJinRfGIIJpKZWxEZYYmJNtkUTAhfn6L/SatsuxW70jgt1S6zOPJwAIdwDC6cQw2uoQ5NIEDhAZ7g2bq1Hq0X63XRmrOymX34AevtEysvjTQ=</latexit>z
<latexit sha1_base64="t6PW/lVHCPdjRtySq9B18bKOJkM=">AAAB6XicdVBNS8NAEJ3Ur1q/qh69LBbRU0mq1norevFYxX5AG8pmu2mXbjZhdyPU0H/gxYMiXv1H3vw3btMIKvpg4PHeDDPzvIgzpW37w8otLC4tr+RXC2vrG5tbxe2dlgpjSWiThDyUHQ8rypmgTc00p51IUhx4nLa98eXMb99RqVgobvUkom6Ah4L5jGBtpJv7w36xZJdPbee8eozssp0iJTWnUkNOppQgQ6NffO8NQhIHVGjCsVJdx460m2CpGeF0WujFikaYjPGQdg0VOKDKTdJLp+jAKAPkh9KU0ChVv08kOFBqEnimM8B6pH57M/Evrxtrv+YmTESxpoLMF/kxRzpEs7fRgElKNJ8Ygolk5lZERlhiok04BRPC16fof9KqlJ1quXp9UqpfZHHkYQ/24QgcOIM6XEEDmkDAhwd4gmdrbD1aL9brvDVnZTO78APW2yeLqY1l</latexit>

z!
<latexit sha1_base64="LUpJBde6AbjW8TKVoPJJ46c904Y=">AAAB+HicdVDNS8MwHE3n15wfq3r0Ehyip9JOnfM29OJxgvuArYw0S7ewtClJKtSyv8SLB0W8+qd4878x7Sqo6IOQx3u/H3l5XsSoVLb9YZSWlldW18rrlY3Nre2qubPblTwWmHQwZ1z0PSQJoyHpKKoY6UeCoMBjpOfNrjK/d0eEpDy8VUlE3ABNQupTjJSWRmZ16HE2lkmgrzQ5mo/Mmm2d2c5F4wTalp0jJ02n3oROodRAgfbIfB+OOY4DEirMkJQDx46UmyKhKGZkXhnGkkQIz9CEDDQNUUCkm+bB5/BQK2Poc6FPqGCuft9IUSCzbHoyQGoqf3uZ+Jc3iJXfdFMaRrEiIV485McMKg6zFuCYCoIVSzRBWFCdFeIpEggr3VVFl/D1U/g/6dYtp2E1bk5rrcuijjLYBwfgGDjgHLTANWiDDsAgBg/gCTwb98aj8WK8LkZLRrGzB37AePsEdDyTog==</latexit>

y !

<latexit sha1_base64="DHl+FSlB25pAHjke6svYVkRem1M=">AAAB9XicdVDNS8MwHE39nPNr6tFLcAieSjt1ztvQi8cJ7gO2OtI03cLSpCSpMsr+Dy8eFPHq/+LN/8a0q6CiD0Ie7/1+5OX5MaNKO86HtbC4tLyyWlorr29sbm1XdnY7SiQSkzYWTMiejxRhlJO2ppqRXiwJinxGuv7kMvO7d0QqKviNnsbEi9CI05BipI10O/AFC9Q0Mlc6nQ0rVcc+ddzz+jF0bCdHThpurQHdQqmCAq1h5X0QCJxEhGvMkFJ914m1lyKpKWZkVh4kisQIT9CI9A3lKCLKS/PUM3holACGQprDNczV7xspilQWzUxGSI/Vby8T//L6iQ4bXkp5nGjC8fyhMGFQC5hVAAMqCdZsagjCkpqsEI+RRFibosqmhK+fwv9Jp2a7dbt+fVJtXhR1lMA+OABHwAVnoAmuQAu0AQYSPIAn8GzdW4/Wi/U6H12wip098APW2yeWsJNA</latexit>y<latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c <latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c

<latexit sha1_base64="fcdRpYnVOCXQIFnbg1HuXBlioLo=">AAAB83icbVBNS8NAEN34WetX1aOXYBHqpSQi1WPVi8cK9gOaUDbbSbt0swm7E7GE/g0vHhTx6p/x5r9x2+agrQ8GHu/NMDMvSATX6Djf1srq2vrGZmGruL2zu7dfOjhs6ThVDJosFrHqBFSD4BKayFFAJ1FAo0BAOxjdTv32IyjNY/mA4wT8iA4kDzmjaCSv4iE8oWbZ9eSsVyo7VWcGe5m4OSmTHI1e6cvrxyyNQCITVOuu6yToZ1QhZwImRS/VkFA2ogPoGippBNrPZjdP7FOj9O0wVqYk2jP190RGI63HUWA6I4pDvehNxf+8borhlZ9xmaQIks0XhamwMbanAdh9roChGBtCmeLmVpsNqaIMTUxFE4K7+PIyaZ1X3Vq1dn9Rrt/kcRTIMTkhFeKSS1Ind6RBmoSRhDyTV/JmpdaL9W59zFtXrHzmiPyB9fkDtuiRfg==</latexit>

(A ) <latexit sha1_base64="AglXrSt6I8brhZPUt11i+TG7OCk=">AAAB83icbVDLSgNBEJz1GeMr6tHLYBDiJeyKRI8hXjxGMA/ILmF20psMmX0w0yuGJb/hxYMiXv0Zb/6Nk2QPmljQUFR1093lJ1JotO1va219Y3Nru7BT3N3bPzgsHR23dZwqDi0ey1h1faZBighaKFBCN1HAQl9Cxx/fzvzOIygt4ugBJwl4IRtGIhCcoZHciovwhJpnjelFv1S2q/YcdJU4OSmTHM1+6csdxDwNIUIumdY9x07Qy5hCwSVMi26qIWF8zIbQMzRiIWgvm988pedGGdAgVqYipHP190TGQq0noW86Q4YjvezNxP+8XorBjZeJKEkRIr5YFKSSYkxnAdCBUMBRTgxhXAlzK+UjphhHE1PRhOAsv7xK2pdVp1at3V+V6408jgI5JWekQhxyTerkjjRJi3CSkGfySt6s1Hqx3q2PReualc+ckD+wPn8AuG6Rfw==</latexit>

(B)

<latexit sha1_base64="YP9M0mKjf4WPxrEensfEQUdI7ZA=">AAAB83icbVDLSgNBEJz1GeMr6tHLYBDiJeyKRI/BXDxGMA/ILmF20psMmX0w0yuGJb/hxYMiXv0Zb/6Nk2QPmljQUFR1093lJ1JotO1va219Y3Nru7BT3N3bPzgsHR23dZwqDi0ey1h1faZBighaKFBCN1HAQl9Cxx83Zn7nEZQWcfSAkwS8kA0jEQjO0EhuxUV4Qs2zxvSiXyrbVXsOukqcnJRJjma/9OUOYp6GECGXTOueYyfoZUyh4BKmRTfVkDA+ZkPoGRqxELSXzW+e0nOjDGgQK1MR0rn6eyJjodaT0DedIcORXvZm4n9eL8XgxstElKQIEV8sClJJMaazAOhAKOAoJ4YwroS5lfIRU4yjialoQnCWX14l7cuqU6vW7q/K9ds8jgI5JWekQhxyTerkjjRJi3CSkGfySt6s1Hqx3q2PReualc+ckD+wPn8AufSRgA==</latexit>

(C)
<latexit sha1_base64="590gp/OcCoyK6qMyq+3H/md1tPM=">AAAB83icbVBNS8NAEN34WetX1aOXYBHqpSQi1WNRDx4r2A9oQtlsJ+3SzSbsTsQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8IBFco+N8Wyura+sbm4Wt4vbO7t5+6eCwpeNUMWiyWMSqE1ANgktoIkcBnUQBjQIB7WB0M/Xbj6A0j+UDjhPwIzqQPOSMopG8iofwhJplt5OzXqnsVJ0Z7GXi5qRMcjR6pS+vH7M0AolMUK27rpOgn1GFnAmYFL1UQ0LZiA6ga6ikEWg/m908sU+N0rfDWJmSaM/U3xMZjbQeR4HpjCgO9aI3Ff/zuimGV37GZZIiSDZfFKbCxtieBmD3uQKGYmwIZYqbW202pIoyNDEVTQju4svLpHVedWvV2v1FuX6dx1Egx+SEVIhLLkmd3JEGaRJGEvJMXsmblVov1rv1MW9dsfKZI/IH1ucPu3qRgQ==</latexit>

(D)

<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d
<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d

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

<latexit sha1_base64="igjKFKxn1/vgvZHVYzXO8MkfvTE=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSJ6KolI9Vj04rGK/YA2lM120y7dbMLuRCih/8CLB0W8+o+8+W/ctjlo64OBx3szzMwLEikMuu63s7K6tr6xWdgqbu/s7u2XDg6bJk414w0Wy1i3A2q4FIo3UKDk7URzGgWSt4LR7dRvPXFtRKwecZxwP6IDJULBKFrpQZ/1SmW34s5AlomXkzLkqPdKX91+zNKIK2SSGtPx3AT9jGoUTPJJsZsanlA2ogPesVTRiBs/m106IadW6ZMw1rYUkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xw2s+ESlLkis0XhakkGJPp26QvNGcox5ZQpoW9lbAh1ZShDadoQ/AWX14mzYuKV61U7y/LtZs8jgIcwwmcgwdXUIM7qEMDGITwDK/w5oycF+fd+Zi3rjj5zBH8gfP5A0E0jTI=</latexit>

r !

<latexit sha1_base64="sMVr48cKxrOo+76hgE9QaXtZHzI=">AAAB6nicdVBNS8NAEJ34WetX1aOXxSJ4CknVWm9FLx4r2g9oQ9lsN+3SzSbsbsQS+hO8eFDEq7/Im//GbRpBRR8MPN6bYWaeH3OmtON8WAuLS8srq4W14vrG5tZ2aWe3paJEEtokEY9kx8eKciZoUzPNaSeWFIc+p21/fDnz23dUKhaJWz2JqRfioWABI1gb6ea+7/RLZcc+ddzz6jFybCdDRmpupYbcXClDjka/9N4bRCQJqdCEY6W6rhNrL8VSM8LptNhLFI0xGeMh7RoqcEiVl2anTtGhUQYoiKQpoVGmfp9IcajUJPRNZ4j1SP32ZuJfXjfRQc1LmYgTTQWZLwoSjnSEZn+jAZOUaD4xBBPJzK2IjLDERJt0iiaEr0/R/6RVsd2qXb0+Kdcv8jgKsA8HcAQunEEdrqABTSAwhAd4gmeLW4/Wi/U6b12w8pk9+AHr7RNMC43V</latexit>x0
<latexit sha1_base64="sEzDQlxT/xLjHZgO/MCUeiOMyWo=">AAAB6nicdVBNS8NAEJ3Ur1q/qh69LBbBU0iq1norevFY0X5AG8pmu2mXbjZhdyOU0J/gxYMiXv1F3vw3btMIKvpg4PHeDDPz/JgzpR3nwyosLa+srhXXSxubW9s75d29tooSSWiLRDySXR8rypmgLc00p91YUhz6nHb8ydXc79xTqVgk7vQ0pl6IR4IFjGBtpNvpwBmUK4595rgXtRPk2E6GjNTdah25uVKBHM1B+b0/jEgSUqEJx0r1XCfWXoqlZoTTWamfKBpjMsEj2jNU4JAqL81OnaEjowxREElTQqNM/T6R4lCpaeibzhDrsfrtzcW/vF6ig7qXMhEnmgqyWBQkHOkIzf9GQyYp0XxqCCaSmVsRGWOJiTbplEwIX5+i/0m7ars1u3ZzWmlc5nEU4QAO4RhcOIcGXEMTWkBgBA/wBM8Wtx6tF+t10Vqw8pl9+AHr7RNNkY3W</latexit>y0

<latexit sha1_base64="RNXZ6YvebFHSXlyImDStSIpfWc0=">AAAB6HicdVBNS8NAEJ3Ur1q/qh69LBbBU0iq1norevHYgv2ANpTNdtOu3WzC7kaoob/AiwdFvPqTvPlv3LYRVPTBwOO9GWbm+TFnSjvOh5VbWl5ZXcuvFzY2t7Z3irt7LRUlktAmiXgkOz5WlDNBm5ppTjuxpDj0OW3746uZ376jUrFI3OhJTL0QDwULGMHaSI37frHk2GeOe1E5QY7tzDEnVbdcRW6mlCBDvV987w0ikoRUaMKxUl3XibWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL54dO0ZFRBiiIpCmh0Vz9PpHiUKlJ6JvOEOuR+u3NxL+8bqKDqpcyESeaCrJYFCQc6QjNvkYDJinRfGIIJpKZWxEZYYmJNtkUTAhfn6L/SatsuxW70jgt1S6zOPJwAIdwDC6cQw2uoQ5NIEDhAZ7g2bq1Hq0X63XRmrOymX34AevtEysvjTQ=</latexit>z

<latexit sha1_base64="t6PW/lVHCPdjRtySq9B18bKOJkM=">AAAB6XicdVBNS8NAEJ3Ur1q/qh69LBbRU0mq1norevFYxX5AG8pmu2mXbjZhdyPU0H/gxYMiXv1H3vw3btMIKvpg4PHeDDPzvIgzpW37w8otLC4tr+RXC2vrG5tbxe2dlgpjSWiThDyUHQ8rypmgTc00p51IUhx4nLa98eXMb99RqVgobvUkom6Ah4L5jGBtpJv7w36xZJdPbee8eozssp0iJTWnUkNOppQgQ6NffO8NQhIHVGjCsVJdx460m2CpGeF0WujFikaYjPGQdg0VOKDKTdJLp+jAKAPkh9KU0ChVv08kOFBqEnimM8B6pH57M/Evrxtrv+YmTESxpoLMF/kxRzpEs7fRgElKNJ8Ygolk5lZERlhiok04BRPC16fof9KqlJ1quXp9UqpfZHHkYQ/24QgcOIM6XEEDmkDAhwd4gmdrbD1aL9brvDVnZTO78APW2yeLqY1l</latexit>

z!

<latexit sha1_base64="LUpJBde6AbjW8TKVoPJJ46c904Y=">AAAB+HicdVDNS8MwHE3n15wfq3r0Ehyip9JOnfM29OJxgvuArYw0S7ewtClJKtSyv8SLB0W8+qd4878x7Sqo6IOQx3u/H3l5XsSoVLb9YZSWlldW18rrlY3Nre2qubPblTwWmHQwZ1z0PSQJoyHpKKoY6UeCoMBjpOfNrjK/d0eEpDy8VUlE3ABNQupTjJSWRmZ16HE2lkmgrzQ5mo/Mmm2d2c5F4wTalp0jJ02n3oROodRAgfbIfB+OOY4DEirMkJQDx46UmyKhKGZkXhnGkkQIz9CEDDQNUUCkm+bB5/BQK2Poc6FPqGCuft9IUSCzbHoyQGoqf3uZ+Jc3iJXfdFMaRrEiIV485McMKg6zFuCYCoIVSzRBWFCdFeIpEggr3VVFl/D1U/g/6dYtp2E1bk5rrcuijjLYBwfgGDjgHLTANWiDDsAgBg/gCTwb98aj8WK8LkZLRrGzB37AePsEdDyTog==</latexit>

y !

<latexit sha1_base64="DHl+FSlB25pAHjke6svYVkRem1M=">AAAB9XicdVDNS8MwHE39nPNr6tFLcAieSjt1ztvQi8cJ7gO2OtI03cLSpCSpMsr+Dy8eFPHq/+LN/8a0q6CiD0Ie7/1+5OX5MaNKO86HtbC4tLyyWlorr29sbm1XdnY7SiQSkzYWTMiejxRhlJO2ppqRXiwJinxGuv7kMvO7d0QqKviNnsbEi9CI05BipI10O/AFC9Q0Mlc6nQ0rVcc+ddzz+jF0bCdHThpurQHdQqmCAq1h5X0QCJxEhGvMkFJ914m1lyKpKWZkVh4kisQIT9CI9A3lKCLKS/PUM3holACGQprDNczV7xspilQWzUxGSI/Vby8T//L6iQ4bXkp5nGjC8fyhMGFQC5hVAAMqCdZsagjCkpqsEI+RRFibosqmhK+fwv9Jp2a7dbt+fVJtXhR1lMA+OABHwAVnoAmuQAu0AQYSPIAn8GzdW4/Wi/U6H12wip098APW2yeWsJNA</latexit>y
<latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c <latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c
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In arXiv:2504.16189 we propose a strategy to compute such correlation functions… 

… here I skip the details but only stress two aspects that make this calculation feasible:

1. GIM mechanism removes the quadratic divergence in the amplitude when integrated 
in the region                     —>    no mixing between long and short distance 

2. The appearance of just differences of propagators in our correlators allows the use of 
variance-reduction techniques:

<latexit sha1_base64="+LTPfP5kVBd2/N0VPfF9ltgTasI="></latexit>
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L.Giusti, T.Harris, A.Nada and S.Schaefer, EPJC 79 (2019)

https://arxiv.org/abs/2504.16189
https://link.springer.com/article/10.1140/epjc/s10052-019-7049-0
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We have built a model for the spectral density in the vacuum sector, inspired by previous 
lattice calculations by the HadSpec collaboration ( 400 MeV).m! !
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1-to-2 transition amplitudes

phase-space factor

K-matrix for coupled 2-to-2 channels

https://doi.org/10.1103/PhysRevD.97.054513
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• (although not discussed in this talk) the renormalisation of the 4-fermion operators is a crucial 
step for the extraction of the mixing amplitudes.  
 
In this context chiral symmetry plays a relevant role: 

! The relevant operators contributing to the weak Hamiltonian   
renormalize multiplicatively and do not mix with penguin operators 

! Chiral symmetry prevents mixing with lower-dimensional operators which can occur 
in non-perturbative renormalization schemes 

 

Ñ>  we advocate the use of fermions with improved chiral symmetry, e.g. Domain Wall

<latexit sha1_base64="2SAQ8Bx6oEfZMZ9p8+mLArRJyWI="></latexit>
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• Even a calculation not at the physical point can give very useful insight on the mixing 
amplitudes of interest, thanks to CKM suppression and their U-spin symmetry structure
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! Keep                               fixed to physical value    

! Tune the charm at its physical value 

! Neglect isospin breaking eff ects (~1%) 

! U-spin breaking parameter:  

! Vanishing value at               0  can be used for an 

extrapolation to the physical point
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• We have discussed how a calculation for long time considered impossible is instead feasible 
thanks to the recent (theoretical & algorithmic) developments in lattice QCD 

• We have provided a formalism demonstrating how the mixing parameters  and  can 
be extracted from lattice correlation functions including long-distance effect 

• This is achieved by the fruitful combination of features: CKM suppression, GIM mechanism, 
U-spin symmetry, chiral symmetry + spectral reconstruction techniques, variance reduction 
techniques, … 

• Many challenges (nasty contractions, noisy correlators, tricky reconstruction, renormalisation, É) 
that we are ready to face!                                                            
                                                                                                                                                 stay tuned     ;-)

x12 y12
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<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c <latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c
<latexit sha1_base64="/6nFRxju7m3tHNo6uLkToZz1nlE="></latexit>

(a)

<latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c <latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c
<latexit sha1_base64="6atehGg3sMSNCS+yKWfff4U/9TQ="></latexit>

(b)

<latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c <latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c

<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d
<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d

<latexit sha1_base64="JFm38Ihq3DspVhzutMPCIutMVJQ="></latexit>

(c)

<latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c <latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c

<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d
<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d

<latexit sha1_base64="3taAqGkVgv95NirIPZuKJdQ4J3o="></latexit>

(d)

<latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c <latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c

<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d
<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d

<latexit sha1_base64="x8RKeeZ9Q+txZn04txIrPFx/g9M="></latexit>

(e)

<latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c <latexit sha1_base64="2GI/NM7ZVARtFZF4IYacvu+GYYg=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KolI9Vj04rEF+wFtKJvtpF272YTdjVBCf4EXD4p49Sd589+4bXPQ1gcDj/dmmJkXJIJr47rfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/PbT6g0j+WDmSToR3QoecgZNVZqpP1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpalxWvWqk2rsq12zyOApzCGVyAB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwB5T+NBA==</latexit>u

<latexit sha1_base64="JsyDtTIjDMV4McyhW4JNFBbQT8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF49V7Ae0oWy2k3bpZhN2N0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHstHM0nQj+hQ8pAzaqz0QFi/XHGr7hxklXg5qUCORr/81RvELI1QGiao1l3PTYyfUWU4Ezgt9VKNCWVjOsSupZJGqP1sfumUnFllQMJY2ZKGzNXfExmNtJ5Ege2MqBnpZW8m/ud1UxNe+xmXSWpQssWiMBXExGT2NhlwhcyIiSWUKW5vJWxEFWXGhlOyIXjLL6+S1kXVq1Vr95eV+k0eRxFO4BTOwYMrqMMdNKAJDEJ4hld4c8bOi/PufCxaC04+cwx/4Hz+AB+KjRw=</latexit>c

<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d
<latexit sha1_base64="iTjQk2kyE8tHG8r5An4iL87APzA="></latexit>

s! d

<latexit sha1_base64="yL+HCtW0gZfIkhClj0qXtXhZMQs="></latexit>

(f )

<latexit sha1_base64="DljtSwMtqVzHVH2LWDq8Ehq6M3k="></latexit> C
F

!
D

C
S

<latexit sha1_base64="MJxhktLxqgdcWlTSecjHZecs/SQ="></latexit> S
C

S
!

S
C

S

<latexit sha1_base64="bwIuAbHNYx7uzA4KPF9llyXaT5w=">AAAB+XicbVDNSgMxGPy2/tX6t+rRS7AIHqTsilSPRS8eK1hbaEvJZrNtaDZZkmyhLH0TLx4U8eqbePNtzLZ70NaBkGHm+8hkgoQzbTzv2ymtrW9sbpW3Kzu7e/sH7uHRk5apIrRFJJeqE2BNORO0ZZjhtJMoiuOA03Ywvsv99oQqzaR4NNOE9mM8FCxiBBsrDVy3F0ge6mlsryy80LOBW/Vq3hxolfgFqUKB5sD96oWSpDEVhnCsddf3EtPPsDKMcDqr9FJNE0zGeEi7lgocU93P5sln6MwqIYqkskcYNFd/b2Q41nk4OxljM9LLXi7+53VTE930MyaS1FBBFg9FKUdGorwGFDJFieFTSzBRzGZFZIQVJsaWVbEl+MtfXiVPlzW/Xqs/XFUbt0UdZTiBUzgHH66hAffQhBYQmMAzvMKbkzkvzrvzsRgtOcXOMfyB8/kD9waT5A==</latexit>

d, s
<latexit sha1_base64="bwIuAbHNYx7uzA4KPF9llyXaT5w=">AAAB+XicbVDNSgMxGPy2/tX6t+rRS7AIHqTsilSPRS8eK1hbaEvJZrNtaDZZkmyhLH0TLx4U8eqbePNtzLZ70NaBkGHm+8hkgoQzbTzv2ymtrW9sbpW3Kzu7e/sH7uHRk5apIrRFJJeqE2BNORO0ZZjhtJMoiuOA03Ywvsv99oQqzaR4NNOE9mM8FCxiBBsrDVy3F0ge6mlsryy80LOBW/Vq3hxolfgFqUKB5sD96oWSpDEVhnCsddf3EtPPsDKMcDqr9FJNE0zGeEi7lgocU93P5sln6MwqIYqkskcYNFd/b2Q41nk4OxljM9LLXi7+53VTE930MyaS1FBBFg9FKUdGorwGFDJFieFTSzBRzGZFZIQVJsaWVbEl+MtfXiVPlzW/Xqs/XFUbt0UdZTiBUzgHH66hAffQhBYQmMAzvMKbkzkvzrvzsRgtOcXOMfyB8/kD9waT5A==</latexit>

d, s

<latexit sha1_base64="bwIuAbHNYx7uzA4KPF9llyXaT5w=">AAAB+XicbVDNSgMxGPy2/tX6t+rRS7AIHqTsilSPRS8eK1hbaEvJZrNtaDZZkmyhLH0TLx4U8eqbePNtzLZ70NaBkGHm+8hkgoQzbTzv2ymtrW9sbpW3Kzu7e/sH7uHRk5apIrRFJJeqE2BNORO0ZZjhtJMoiuOA03Ywvsv99oQqzaR4NNOE9mM8FCxiBBsrDVy3F0ge6mlsryy80LOBW/Vq3hxolfgFqUKB5sD96oWSpDEVhnCsddf3EtPPsDKMcDqr9FJNE0zGeEi7lgocU93P5sln6MwqIYqkskcYNFd/b2Q41nk4OxljM9LLXi7+53VTE930MyaS1FBBFg9FKUdGorwGFDJFieFTSzBRzGZFZIQVJsaWVbEl+MtfXiVPlzW/Xqs/XFUbt0UdZTiBUzgHH66hAffQhBYQmMAzvMKbkzkvzrvzsRgtOcXOMfyB8/kD9waT5A==</latexit>

d, s
<latexit sha1_base64="bwIuAbHNYx7uzA4KPF9llyXaT5w=">AAAB+XicbVDNSgMxGPy2/tX6t+rRS7AIHqTsilSPRS8eK1hbaEvJZrNtaDZZkmyhLH0TLx4U8eqbePNtzLZ70NaBkGHm+8hkgoQzbTzv2ymtrW9sbpW3Kzu7e/sH7uHRk5apIrRFJJeqE2BNORO0ZZjhtJMoiuOA03Ywvsv99oQqzaR4NNOE9mM8FCxiBBsrDVy3F0ge6mlsryy80LOBW/Vq3hxolfgFqUKB5sD96oWSpDEVhnCsddf3EtPPsDKMcDqr9FJNE0zGeEi7lgocU93P5sln6MwqIYqkskcYNFd/b2Q41nk4OxljM9LLXi7+53VTE930MyaS1FBBFg9FKUdGorwGFDJFieFTSzBRzGZFZIQVJsaWVbEl+MtfXiVPlzW/Xqs/XFUbt0UdZTiBUzgHH66hAffQhBYQmMAzvMKbkzkvzrvzsRgtOcXOMfyB8/kD9waT5A==</latexit>

d, s

Correlation functions
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Mixing amplitudes from LHCb
From talk by D.Mitzel (Monday 9:30)


