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Why baryogenesis?!

Ordinary Matter:  
where does it come from?

( interesting:  uniquely connected 
with elementary particle physics )

baryogenesis = a dynamical process that occurred in the early universe and 
 led to the cosmological excess of matter over antimatter

Dark Matter:  what is it?

Dark Energy:  what is it?



There is more matter than antimatter 
  
 cosmology says there are  
 more protons than anti-protons 

 
 
We use baryon number to quantify the matter excess 

  
  
  
 charge assignments: 

 
 
 
Baryogenesis needs B-number violation 

  
  

Baryogenesis needs B-number violation!
[Planck	(2018)]	

B(quark) = +1/3

B(anti-q) = �1/3

B(proton) = B(neutron) = +1

B(anti-p) = B(anti-n) = �1

B(mesons) = B(leptons) = 0
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B(universe) = 0
baryogenesis������! B(universe) 6= 0
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The chiral EW interactions lead to anomalies in B and L 
  

 
 
 
 
 
Large quantum fluctuations of Wµ

a (aka electroweak instanton) induce 
reactions among the quarks and leptons that violate baryon number 

Standard Model baryon-number violation!

�B = �L = ±3
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The Standard Model predicts 
catastrophic nuclear decay! 

hWfW i = quantum
<latexit sha1_base64="RBfQ49qqcpJIR3GdFovllnS1aKM="></latexit>
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u
<latexit sha1_base64="Oo73tpUzjg3r46lXCdVI/TZzJFE=">AAACW3iclVDLSgMxFE2nPupYtVVcuQkWwVVnRgRdSUEXboQK9gFtKZk004bmMSQZdRjmI9zql7nwX0wfCysKeiFwOA/OzQ1jRrXx/feCU1xb39gsbbnb5Z3dvUp1v61lojBpYcmk6oZIE0YFaRlqGOnGiiAeMtIJp9czvfNIlKZSPJg0JgOOxoJGFCNjqU7WDzlM8mGlFtT9+cDfQQ0spzmsFq76I4kTToTBDGndC/zYDDKkDMWM5G4/0SRGeIrGpGehQJzoQTbfN4cnlhnBSCr7hIFz9msiQ1zrlIfWyZGZ6O/ajPxJ6yUmuhxkVMSJIQIviqKEQSPh7PNwRBXBhqUWIKyo3RXiCVIIG3uilRavpS3lITFS5IlJMfZulIxD+ezdUY09ni6NOv9fzBZxm3H/dvH2WT3w68H9ea3RWN6+BI7AMTgFAbgADXALmqAFMJiCF/AK3gofTtFxnfLC6hSWmQOwMs7hJ9YYtmo=</latexit><latexit sha1_base64="Oo73tpUzjg3r46lXCdVI/TZzJFE=">AAACW3iclVDLSgMxFE2nPupYtVVcuQkWwVVnRgRdSUEXboQK9gFtKZk004bmMSQZdRjmI9zql7nwX0wfCysKeiFwOA/OzQ1jRrXx/feCU1xb39gsbbnb5Z3dvUp1v61lojBpYcmk6oZIE0YFaRlqGOnGiiAeMtIJp9czvfNIlKZSPJg0JgOOxoJGFCNjqU7WDzlM8mGlFtT9+cDfQQ0spzmsFq76I4kTToTBDGndC/zYDDKkDMWM5G4/0SRGeIrGpGehQJzoQTbfN4cnlhnBSCr7hIFz9msiQ1zrlIfWyZGZ6O/ajPxJ6yUmuhxkVMSJIQIviqKEQSPh7PNwRBXBhqUWIKyo3RXiCVIIG3uilRavpS3lITFS5IlJMfZulIxD+ezdUY09ni6NOv9fzBZxm3H/dvH2WT3w68H9ea3RWN6+BI7AMTgFAbgADXALmqAFMJiCF/AK3gofTtFxnfLC6hSWmQOwMs7hJ9YYtmo=</latexit><latexit sha1_base64="Oo73tpUzjg3r46lXCdVI/TZzJFE=">AAACW3iclVDLSgMxFE2nPupYtVVcuQkWwVVnRgRdSUEXboQK9gFtKZk004bmMSQZdRjmI9zql7nwX0wfCysKeiFwOA/OzQ1jRrXx/feCU1xb39gsbbnb5Z3dvUp1v61lojBpYcmk6oZIE0YFaRlqGOnGiiAeMtIJp9czvfNIlKZSPJg0JgOOxoJGFCNjqU7WDzlM8mGlFtT9+cDfQQ0spzmsFq76I4kTToTBDGndC/zYDDKkDMWM5G4/0SRGeIrGpGehQJzoQTbfN4cnlhnBSCr7hIFz9msiQ1zrlIfWyZGZ6O/ajPxJ6yUmuhxkVMSJIQIviqKEQSPh7PNwRBXBhqUWIKyo3RXiCVIIG3uilRavpS3lITFS5IlJMfZulIxD+ezdUY09ni6NOv9fzBZxm3H/dvH2WT3w68H9ea3RWN6+BI7AMTgFAbgADXALmqAFMJiCF/AK3gofTtFxnfLC6hSWmQOwMs7hJ9YYtmo=</latexit><latexit sha1_base64="Oo73tpUzjg3r46lXCdVI/TZzJFE=">AAACW3iclVDLSgMxFE2nPupYtVVcuQkWwVVnRgRdSUEXboQK9gFtKZk004bmMSQZdRjmI9zql7nwX0wfCysKeiFwOA/OzQ1jRrXx/feCU1xb39gsbbnb5Z3dvUp1v61lojBpYcmk6oZIE0YFaRlqGOnGiiAeMtIJp9czvfNIlKZSPJg0JgOOxoJGFCNjqU7WDzlM8mGlFtT9+cDfQQ0spzmsFq76I4kTToTBDGndC/zYDDKkDMWM5G4/0SRGeIrGpGehQJzoQTbfN4cnlhnBSCr7hIFz9msiQ1zrlIfWyZGZ6O/ajPxJ6yUmuhxkVMSJIQIviqKEQSPh7PNwRBXBhqUWIKyo3RXiCVIIG3uilRavpS3lITFS5IlJMfZulIxD+ezdUY09ni6NOv9fzBZxm3H/dvH2WT3w68H9ea3RWN6+BI7AMTgFAbgADXALmqAFMJiCF/AK3gofTtFxnfLC6hSWmQOwMs7hJ9YYtmo=</latexit>

d
<latexit sha1_base64="WLqg/p9xHsb2Po3ggRiD1bSFk+s=">AAACW3iclVDLSgMxFE2nPmqt2iqu3ASL4KozI4KupKALN0IF+4B2KJlM2obmMSQZtQzzEW71y1z4L6btLKwo6IXA4Tw4NzeMGdXG894LTnFtfWOztFXeruzs7lVr+x0tE4VJG0smVS9EmjAqSNtQw0gvVgTxkJFuOL2e691HojSV4sHMYhJwNBZ0RDEyluqmg5DDKBtW637DWwz8HdRBPq1hrXA1iCROOBEGM6R13/diE6RIGYoZycqDRJMY4Skak76FAnGig3SxbwZPLBPBkVT2CQMX7NdEirjWMx5aJ0dmor9rc/InrZ+Y0WWQUhEnhgi8LBolDBoJ55+HEVUEGzazAGFF7a4QT5BC2NgTrbS4bW0pF4lIkScmxdi9UTIO5bN7RzV2+Sw36ux/MVvEbab8t4t3zhq+1/Dvz+vNZn77EjgCx+AU+OACNMEtaIE2wGAKXsAreCt8OEWn7FSWVqeQZw7AyjiHn7UGtlk=</latexit><latexit sha1_base64="WLqg/p9xHsb2Po3ggRiD1bSFk+s=">AAACW3iclVDLSgMxFE2nPmqt2iqu3ASL4KozI4KupKALN0IF+4B2KJlM2obmMSQZtQzzEW71y1z4L6btLKwo6IXA4Tw4NzeMGdXG894LTnFtfWOztFXeruzs7lVr+x0tE4VJG0smVS9EmjAqSNtQw0gvVgTxkJFuOL2e691HojSV4sHMYhJwNBZ0RDEyluqmg5DDKBtW637DWwz8HdRBPq1hrXA1iCROOBEGM6R13/diE6RIGYoZycqDRJMY4Skak76FAnGig3SxbwZPLBPBkVT2CQMX7NdEirjWMx5aJ0dmor9rc/InrZ+Y0WWQUhEnhgi8LBolDBoJ55+HEVUEGzazAGFF7a4QT5BC2NgTrbS4bW0pF4lIkScmxdi9UTIO5bN7RzV2+Sw36ux/MVvEbab8t4t3zhq+1/Dvz+vNZn77EjgCx+AU+OACNMEtaIE2wGAKXsAreCt8OEWn7FSWVqeQZw7AyjiHn7UGtlk=</latexit><latexit sha1_base64="WLqg/p9xHsb2Po3ggRiD1bSFk+s=">AAACW3iclVDLSgMxFE2nPmqt2iqu3ASL4KozI4KupKALN0IF+4B2KJlM2obmMSQZtQzzEW71y1z4L6btLKwo6IXA4Tw4NzeMGdXG894LTnFtfWOztFXeruzs7lVr+x0tE4VJG0smVS9EmjAqSNtQw0gvVgTxkJFuOL2e691HojSV4sHMYhJwNBZ0RDEyluqmg5DDKBtW637DWwz8HdRBPq1hrXA1iCROOBEGM6R13/diE6RIGYoZycqDRJMY4Skak76FAnGig3SxbwZPLBPBkVT2CQMX7NdEirjWMx5aJ0dmor9rc/InrZ+Y0WWQUhEnhgi8LBolDBoJ55+HEVUEGzazAGFF7a4QT5BC2NgTrbS4bW0pF4lIkScmxdi9UTIO5bN7RzV2+Sw36ux/MVvEbab8t4t3zhq+1/Dvz+vNZn77EjgCx+AU+OACNMEtaIE2wGAKXsAreCt8OEWn7FSWVqeQZw7AyjiHn7UGtlk=</latexit><latexit sha1_base64="WLqg/p9xHsb2Po3ggRiD1bSFk+s=">AAACW3iclVDLSgMxFE2nPmqt2iqu3ASL4KozI4KupKALN0IF+4B2KJlM2obmMSQZtQzzEW71y1z4L6btLKwo6IXA4Tw4NzeMGdXG894LTnFtfWOztFXeruzs7lVr+x0tE4VJG0smVS9EmjAqSNtQw0gvVgTxkJFuOL2e691HojSV4sHMYhJwNBZ0RDEyluqmg5DDKBtW637DWwz8HdRBPq1hrXA1iCROOBEGM6R13/diE6RIGYoZycqDRJMY4Skak76FAnGig3SxbwZPLBPBkVT2CQMX7NdEirjWMx5aJ0dmor9rc/InrZ+Y0WWQUhEnhgi8LBolDBoJ55+HEVUEGzazAGFF7a4QT5BC2NgTrbS4bW0pF4lIkScmxdi9UTIO5bN7RzV2+Sw36ux/MVvEbab8t4t3zhq+1/Dvz+vNZn77EjgCx+AU+OACNMEtaIE2wGAKXsAreCt8OEWn7FSWVqeQZw7AyjiHn7UGtlk=</latexit>

d
<latexit sha1_base64="WLqg/p9xHsb2Po3ggRiD1bSFk+s=">AAACW3iclVDLSgMxFE2nPmqt2iqu3ASL4KozI4KupKALN0IF+4B2KJlM2obmMSQZtQzzEW71y1z4L6btLKwo6IXA4Tw4NzeMGdXG894LTnFtfWOztFXeruzs7lVr+x0tE4VJG0smVS9EmjAqSNtQw0gvVgTxkJFuOL2e691HojSV4sHMYhJwNBZ0RDEyluqmg5DDKBtW637DWwz8HdRBPq1hrXA1iCROOBEGM6R13/diE6RIGYoZycqDRJMY4Skak76FAnGig3SxbwZPLBPBkVT2CQMX7NdEirjWMx5aJ0dmor9rc/InrZ+Y0WWQUhEnhgi8LBolDBoJ55+HEVUEGzazAGFF7a4QT5BC2NgTrbS4bW0pF4lIkScmxdi9UTIO5bN7RzV2+Sw36ux/MVvEbab8t4t3zhq+1/Dvz+vNZn77EjgCx+AU+OACNMEtaIE2wGAKXsAreCt8OEWn7FSWVqeQZw7AyjiHn7UGtlk=</latexit><latexit sha1_base64="WLqg/p9xHsb2Po3ggRiD1bSFk+s=">AAACW3iclVDLSgMxFE2nPmqt2iqu3ASL4KozI4KupKALN0IF+4B2KJlM2obmMSQZtQzzEW71y1z4L6btLKwo6IXA4Tw4NzeMGdXG894LTnFtfWOztFXeruzs7lVr+x0tE4VJG0smVS9EmjAqSNtQw0gvVgTxkJFuOL2e691HojSV4sHMYhJwNBZ0RDEyluqmg5DDKBtW637DWwz8HdRBPq1hrXA1iCROOBEGM6R13/diE6RIGYoZycqDRJMY4Skak76FAnGig3SxbwZPLBPBkVT2CQMX7NdEirjWMx5aJ0dmor9rc/InrZ+Y0WWQUhEnhgi8LBolDBoJ55+HEVUEGzazAGFF7a4QT5BC2NgTrbS4bW0pF4lIkScmxdi9UTIO5bN7RzV2+Sw36ux/MVvEbab8t4t3zhq+1/Dvz+vNZn77EjgCx+AU+OACNMEtaIE2wGAKXsAreCt8OEWn7FSWVqeQZw7AyjiHn7UGtlk=</latexit><latexit sha1_base64="WLqg/p9xHsb2Po3ggRiD1bSFk+s=">AAACW3iclVDLSgMxFE2nPmqt2iqu3ASL4KozI4KupKALN0IF+4B2KJlM2obmMSQZtQzzEW71y1z4L6btLKwo6IXA4Tw4NzeMGdXG894LTnFtfWOztFXeruzs7lVr+x0tE4VJG0smVS9EmjAqSNtQw0gvVgTxkJFuOL2e691HojSV4sHMYhJwNBZ0RDEyluqmg5DDKBtW637DWwz8HdRBPq1hrXA1iCROOBEGM6R13/diE6RIGYoZycqDRJMY4Skak76FAnGig3SxbwZPLBPBkVT2CQMX7NdEirjWMx5aJ0dmor9rc/InrZ+Y0WWQUhEnhgi8LBolDBoJ55+HEVUEGzazAGFF7a4QT5BC2NgTrbS4bW0pF4lIkScmxdi9UTIO5bN7RzV2+Sw36ux/MVvEbab8t4t3zhq+1/Dvz+vNZn77EjgCx+AU+OACNMEtaIE2wGAKXsAreCt8OEWn7FSWVqeQZw7AyjiHn7UGtlk=</latexit><latexit sha1_base64="WLqg/p9xHsb2Po3ggRiD1bSFk+s=">AAACW3iclVDLSgMxFE2nPmqt2iqu3ASL4KozI4KupKALN0IF+4B2KJlM2obmMSQZtQzzEW71y1z4L6btLKwo6IXA4Tw4NzeMGdXG894LTnFtfWOztFXeruzs7lVr+x0tE4VJG0smVS9EmjAqSNtQw0gvVgTxkJFuOL2e691HojSV4sHMYhJwNBZ0RDEyluqmg5DDKBtW637DWwz8HdRBPq1hrXA1iCROOBEGM6R13/diE6RIGYoZycqDRJMY4Skak76FAnGig3SxbwZPLBPBkVT2CQMX7NdEirjWMx5aJ0dmor9rc/InrZ+Y0WWQUhEnhgi8LBolDBoJ55+HEVUEGzazAGFF7a4QT5BC2NgTrbS4bW0pF4lIkScmxdi9UTIO5bN7RzV2+Sw36ux/MVvEbab8t4t3zhq+1/Dvz+vNZn77EjgCx+AU+OACNMEtaIE2wGAKXsAreCt8OEWn7FSWVqeQZw7AyjiHn7UGtlk=</latexit>

d
<latexit sha1_base64="WLqg/p9xHsb2Po3ggRiD1bSFk+s=">AAACW3iclVDLSgMxFE2nPmqt2iqu3ASL4KozI4KupKALN0IF+4B2KJlM2obmMSQZtQzzEW71y1z4L6btLKwo6IXA4Tw4NzeMGdXG894LTnFtfWOztFXeruzs7lVr+x0tE4VJG0smVS9EmjAqSNtQw0gvVgTxkJFuOL2e691HojSV4sHMYhJwNBZ0RDEyluqmg5DDKBtW637DWwz8HdRBPq1hrXA1iCROOBEGM6R13/diE6RIGYoZycqDRJMY4Skak76FAnGig3SxbwZPLBPBkVT2CQMX7NdEirjWMx5aJ0dmor9rc/InrZ+Y0WWQUhEnhgi8LBolDBoJ55+HEVUEGzazAGFF7a4QT5BC2NgTrbS4bW0pF4lIkScmxdi9UTIO5bN7RzV2+Sw36ux/MVvEbab8t4t3zhq+1/Dvz+vNZn77EjgCx+AU+OACNMEtaIE2wGAKXsAreCt8OEWn7FSWVqeQZw7AyjiHn7UGtlk=</latexit><latexit sha1_base64="WLqg/p9xHsb2Po3ggRiD1bSFk+s=">AAACW3iclVDLSgMxFE2nPmqt2iqu3ASL4KozI4KupKALN0IF+4B2KJlM2obmMSQZtQzzEW71y1z4L6btLKwo6IXA4Tw4NzeMGdXG894LTnFtfWOztFXeruzs7lVr+x0tE4VJG0smVS9EmjAqSNtQw0gvVgTxkJFuOL2e691HojSV4sHMYhJwNBZ0RDEyluqmg5DDKBtW637DWwz8HdRBPq1hrXA1iCROOBEGM6R13/diE6RIGYoZycqDRJMY4Skak76FAnGig3SxbwZPLBPBkVT2CQMX7NdEirjWMx5aJ0dmor9rc/InrZ+Y0WWQUhEnhgi8LBolDBoJ55+HEVUEGzazAGFF7a4QT5BC2NgTrbS4bW0pF4lIkScmxdi9UTIO5bN7RzV2+Sw36ux/MVvEbab8t4t3zhq+1/Dvz+vNZn77EjgCx+AU+OACNMEtaIE2wGAKXsAreCt8OEWn7FSWVqeQZw7AyjiHn7UGtlk=</latexit><latexit sha1_base64="WLqg/p9xHsb2Po3ggRiD1bSFk+s=">AAACW3iclVDLSgMxFE2nPmqt2iqu3ASL4KozI4KupKALN0IF+4B2KJlM2obmMSQZtQzzEW71y1z4L6btLKwo6IXA4Tw4NzeMGdXG894LTnFtfWOztFXeruzs7lVr+x0tE4VJG0smVS9EmjAqSNtQw0gvVgTxkJFuOL2e691HojSV4sHMYhJwNBZ0RDEyluqmg5DDKBtW637DWwz8HdRBPq1hrXA1iCROOBEGM6R13/diE6RIGYoZycqDRJMY4Skak76FAnGig3SxbwZPLBPBkVT2CQMX7NdEirjWMx5aJ0dmor9rc/InrZ+Y0WWQUhEnhgi8LBolDBoJ55+HEVUEGzazAGFF7a4QT5BC2NgTrbS4bW0pF4lIkScmxdi9UTIO5bN7RzV2+Sw36ux/MVvEbab8t4t3zhq+1/Dvz+vNZn77EjgCx+AU+OACNMEtaIE2wGAKXsAreCt8OEWn7FSWVqeQZw7AyjiHn7UGtlk=</latexit><latexit sha1_base64="WLqg/p9xHsb2Po3ggRiD1bSFk+s=">AAACW3iclVDLSgMxFE2nPmqt2iqu3ASL4KozI4KupKALN0IF+4B2KJlM2obmMSQZtQzzEW71y1z4L6btLKwo6IXA4Tw4NzeMGdXG894LTnFtfWOztFXeruzs7lVr+x0tE4VJG0smVS9EmjAqSNtQw0gvVgTxkJFuOL2e691HojSV4sHMYhJwNBZ0RDEyluqmg5DDKBtW637DWwz8HdRBPq1hrXA1iCROOBEGM6R13/diE6RIGYoZycqDRJMY4Skak76FAnGig3SxbwZPLBPBkVT2CQMX7NdEirjWMx5aJ0dmor9rc/InrZ+Y0WWQUhEnhgi8LBolDBoJ55+HEVUEGzazAGFF7a4QT5BC2NgTrbS4bW0pF4lIkScmxdi9UTIO5bN7RzV2+Sw36ux/MVvEbab8t4t3zhq+1/Dvz+vNZn77EjgCx+AU+OACNMEtaIE2wGAKXsAreCt8OEWn7FSWVqeQZw7AyjiHn7UGtlk=</latexit>

p̄
<latexit sha1_base64="WCGFt5xAJENcfdr0MaUx6Yu1KHE=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVgShNe8VyUPGzgb+DMlhMrVdyrjt9iWNOhMEMad0O/Mh0E6QMxYyk+U6sSYTwGA1J20KBONHdJPs9haeW6cOBVHaFgRn7NZEgrvWUh9bJkRnp79qM/Elrx2Zw1U2oiGJDBJ4fGsQMGglnRcA+VQQbNrUAYUXtrxCPkELY2LqWrnh1bSkPib4iEybF0LtVMgrls3dPNfb4dGHU6f9i9hC3mfzfGm+cVwK/EjxclKvVRfc5cAROwBkIwCWogjtQA3WAwQS8gFfw5ny4BffAPZxbXWeR2QdL4x5/AmGXus4=</latexit><latexit sha1_base64="WCGFt5xAJENcfdr0MaUx6Yu1KHE=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVgShNe8VyUPGzgb+DMlhMrVdyrjt9iWNOhMEMad0O/Mh0E6QMxYyk+U6sSYTwGA1J20KBONHdJPs9haeW6cOBVHaFgRn7NZEgrvWUh9bJkRnp79qM/Elrx2Zw1U2oiGJDBJ4fGsQMGglnRcA+VQQbNrUAYUXtrxCPkELY2LqWrnh1bSkPib4iEybF0LtVMgrls3dPNfb4dGHU6f9i9hC3mfzfGm+cVwK/EjxclKvVRfc5cAROwBkIwCWogjtQA3WAwQS8gFfw5ny4BffAPZxbXWeR2QdL4x5/AmGXus4=</latexit><latexit sha1_base64="WCGFt5xAJENcfdr0MaUx6Yu1KHE=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVgShNe8VyUPGzgb+DMlhMrVdyrjt9iWNOhMEMad0O/Mh0E6QMxYyk+U6sSYTwGA1J20KBONHdJPs9haeW6cOBVHaFgRn7NZEgrvWUh9bJkRnp79qM/Elrx2Zw1U2oiGJDBJ4fGsQMGglnRcA+VQQbNrUAYUXtrxCPkELY2LqWrnh1bSkPib4iEybF0LtVMgrls3dPNfb4dGHU6f9i9hC3mfzfGm+cVwK/EjxclKvVRfc5cAROwBkIwCWogjtQA3WAwQS8gFfw5ny4BffAPZxbXWeR2QdL4x5/AmGXus4=</latexit><latexit sha1_base64="WCGFt5xAJENcfdr0MaUx6Yu1KHE=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVgShNe8VyUPGzgb+DMlhMrVdyrjt9iWNOhMEMad0O/Mh0E6QMxYyk+U6sSYTwGA1J20KBONHdJPs9haeW6cOBVHaFgRn7NZEgrvWUh9bJkRnp79qM/Elrx2Zw1U2oiGJDBJ4fGsQMGglnRcA+VQQbNrUAYUXtrxCPkELY2LqWrnh1bSkPib4iEybF0LtVMgrls3dPNfb4dGHU6f9i9hC3mfzfGm+cVwK/EjxclKvVRfc5cAROwBkIwCWogjtQA3WAwQS8gFfw5ny4BffAPZxbXWeR2QdL4x5/AmGXus4=</latexit>

e
<latexit sha1_base64="/DJUB3eR2IgDB+5x9Hd7l5iHdUs=">AAACW3iclVDLSgMxFE2nPmqt2iqu3ASL4KozI4KupKALN0IF+4C2lEx624bmMSQZtQz9CLf6ZS78F9PHwoqCXggczoNzc6OYM2OD4D3jZdfWNzZzW/ntws7uXrG03zAq0RTqVHGlWxExwJmEumWWQyvWQETEoRmNr2d68xG0YUo+2EkMXUGGkg0YJdZRzbQTCQzTXrEcVoL54N9BGS2n1itlrjp9RRMB0lJOjGmHQWy7KdGWUQ7TfCcxEBM6JkNoOyiJANNN5/tO8Ylj+nigtHvS4jn7NZESYcxERM4piB2Z79qM/ElrJ3Zw2U2ZjBMLki6KBgnHVuHZ53GfaaCWTxwgVDO3K6Yjogm17kQrLX7dOMonsq/hiSs59G+0iiP17N8xQ30xWRrN9H8xVyRcJv+3izfOKmFQCe/Py9Xq8vY5dISO0SkK0QWqoltUQ3VE0Ri9oFf0lvnwsl7eKyysXmaZOUAr4x1+Arb4tlo=</latexit><latexit sha1_base64="/DJUB3eR2IgDB+5x9Hd7l5iHdUs=">AAACW3iclVDLSgMxFE2nPmqt2iqu3ASL4KozI4KupKALN0IF+4C2lEx624bmMSQZtQz9CLf6ZS78F9PHwoqCXggczoNzc6OYM2OD4D3jZdfWNzZzW/ntws7uXrG03zAq0RTqVHGlWxExwJmEumWWQyvWQETEoRmNr2d68xG0YUo+2EkMXUGGkg0YJdZRzbQTCQzTXrEcVoL54N9BGS2n1itlrjp9RRMB0lJOjGmHQWy7KdGWUQ7TfCcxEBM6JkNoOyiJANNN5/tO8Ylj+nigtHvS4jn7NZESYcxERM4piB2Z79qM/ElrJ3Zw2U2ZjBMLki6KBgnHVuHZ53GfaaCWTxwgVDO3K6Yjogm17kQrLX7dOMonsq/hiSs59G+0iiP17N8xQ30xWRrN9H8xVyRcJv+3izfOKmFQCe/Py9Xq8vY5dISO0SkK0QWqoltUQ3VE0Ri9oFf0lvnwsl7eKyysXmaZOUAr4x1+Arb4tlo=</latexit><latexit sha1_base64="/DJUB3eR2IgDB+5x9Hd7l5iHdUs=">AAACW3iclVDLSgMxFE2nPmqt2iqu3ASL4KozI4KupKALN0IF+4C2lEx624bmMSQZtQz9CLf6ZS78F9PHwoqCXggczoNzc6OYM2OD4D3jZdfWNzZzW/ntws7uXrG03zAq0RTqVHGlWxExwJmEumWWQyvWQETEoRmNr2d68xG0YUo+2EkMXUGGkg0YJdZRzbQTCQzTXrEcVoL54N9BGS2n1itlrjp9RRMB0lJOjGmHQWy7KdGWUQ7TfCcxEBM6JkNoOyiJANNN5/tO8Ylj+nigtHvS4jn7NZESYcxERM4piB2Z79qM/ElrJ3Zw2U2ZjBMLki6KBgnHVuHZ53GfaaCWTxwgVDO3K6Yjogm17kQrLX7dOMonsq/hiSs59G+0iiP17N8xQ30xWRrN9H8xVyRcJv+3izfOKmFQCe/Py9Xq8vY5dISO0SkK0QWqoltUQ3VE0Ri9oFf0lvnwsl7eKyysXmaZOUAr4x1+Arb4tlo=</latexit><latexit sha1_base64="/DJUB3eR2IgDB+5x9Hd7l5iHdUs=">AAACW3iclVDLSgMxFE2nPmqt2iqu3ASL4KozI4KupKALN0IF+4C2lEx624bmMSQZtQz9CLf6ZS78F9PHwoqCXggczoNzc6OYM2OD4D3jZdfWNzZzW/ntws7uXrG03zAq0RTqVHGlWxExwJmEumWWQyvWQETEoRmNr2d68xG0YUo+2EkMXUGGkg0YJdZRzbQTCQzTXrEcVoL54N9BGS2n1itlrjp9RRMB0lJOjGmHQWy7KdGWUQ7TfCcxEBM6JkNoOyiJANNN5/tO8Ylj+nigtHvS4jn7NZESYcxERM4piB2Z79qM/ElrJ3Zw2U2ZjBMLki6KBgnHVuHZ53GfaaCWTxwgVDO3K6Yjogm17kQrLX7dOMonsq/hiSs59G+0iiP17N8xQ30xWRrN9H8xVyRcJv+3izfOKmFQCe/Py9Xq8vY5dISO0SkK0QWqoltUQ3VE0Ri9oFf0lvnwsl7eKyysXmaZOUAr4x1+Arb4tlo=</latexit>

⌫e
<latexit sha1_base64="tbECDn9LwiNUDlfQS8Y+Xq5t2Xo=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG7LpDsFkGXdYjmsBNPBv4Mymk2tW8pdtHuKJgKkpZwY0wqD2HZSoi2jHLJCOzEQEzoiA2g5KIkA00mnv2f4yDE93FfarbR4yn5NpEQYMxaRcwpih+a7NiF/0lqJ7Z93UibjxIKkn4f6CcdW4UkRuMc0UMvHDhCqmfsV0yHRhFpX19wVv24c5RPZ0/DIlRz4V1rFkXryb5ihvhjPjCb7X8wdEi5T+FvjjZNKGFTC29NytTrrPo/20SE6RiE6Q1V0jWqojih6RM/oBb3m3r0tb9fb+7R6uVlmB82Nd/ABZfe60A==</latexit><latexit sha1_base64="tbECDn9LwiNUDlfQS8Y+Xq5t2Xo=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG7LpDsFkGXdYjmsBNPBv4Mymk2tW8pdtHuKJgKkpZwY0wqD2HZSoi2jHLJCOzEQEzoiA2g5KIkA00mnv2f4yDE93FfarbR4yn5NpEQYMxaRcwpih+a7NiF/0lqJ7Z93UibjxIKkn4f6CcdW4UkRuMc0UMvHDhCqmfsV0yHRhFpX19wVv24c5RPZ0/DIlRz4V1rFkXryb5ihvhjPjCb7X8wdEi5T+FvjjZNKGFTC29NytTrrPo/20SE6RiE6Q1V0jWqojih6RM/oBb3m3r0tb9fb+7R6uVlmB82Nd/ABZfe60A==</latexit><latexit sha1_base64="tbECDn9LwiNUDlfQS8Y+Xq5t2Xo=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG7LpDsFkGXdYjmsBNPBv4Mymk2tW8pdtHuKJgKkpZwY0wqD2HZSoi2jHLJCOzEQEzoiA2g5KIkA00mnv2f4yDE93FfarbR4yn5NpEQYMxaRcwpih+a7NiF/0lqJ7Z93UibjxIKkn4f6CcdW4UkRuMc0UMvHDhCqmfsV0yHRhFpX19wVv24c5RPZ0/DIlRz4V1rFkXryb5ihvhjPjCb7X8wdEi5T+FvjjZNKGFTC29NytTrrPo/20SE6RiE6Q1V0jWqojih6RM/oBb3m3r0tb9fb+7R6uVlmB82Nd/ABZfe60A==</latexit><latexit sha1_base64="tbECDn9LwiNUDlfQS8Y+Xq5t2Xo=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG7LpDsFkGXdYjmsBNPBv4Mymk2tW8pdtHuKJgKkpZwY0wqD2HZSoi2jHLJCOzEQEzoiA2g5KIkA00mnv2f4yDE93FfarbR4yn5NpEQYMxaRcwpih+a7NiF/0lqJ7Z93UibjxIKkn4f6CcdW4UkRuMc0UMvHDhCqmfsV0yHRhFpX19wVv24c5RPZ0/DIlRz4V1rFkXryb5ihvhjPjCb7X8wdEi5T+FvjjZNKGFTC29NytTrrPo/20SE6RiE6Q1V0jWqojih6RM/oBb3m3r0tb9fb+7R6uVlmB82Nd/ABZfe60A==</latexit>

ē
<latexit sha1_base64="bZp5BybmqLmT1PVpDtyXTK7zM6c=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG5HRE8BZFm3WA4rwXTw76CMZlPrlnIX7Z6iiQBpKSfGtMIgtp2UaMsoh6zQTgzEhI7IAFoOSiLAdNLp7xk+ckwP95V2Ky2esl8TKRHGjEXknILYofmuTciftFZi++edlMk4sSDp56F+wrFVeFIE7jEN1PKxA4Rq5n7FdEg0odbVNXfFrxtH+UT2NDxyJQf+lVZxpJ78G2aoL8Yzo8n+F3OHhMsU/tZ446QSBpXw9rRcrc66z6N9dIiOUYjOUBVdoxqqI4oe0TN6Qa+5d2/L2/X2Pq1ebpbZQXPjHXwATCa6ww==</latexit><latexit sha1_base64="bZp5BybmqLmT1PVpDtyXTK7zM6c=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG5HRE8BZFm3WA4rwXTw76CMZlPrlnIX7Z6iiQBpKSfGtMIgtp2UaMsoh6zQTgzEhI7IAFoOSiLAdNLp7xk+ckwP95V2Ky2esl8TKRHGjEXknILYofmuTciftFZi++edlMk4sSDp56F+wrFVeFIE7jEN1PKxA4Rq5n7FdEg0odbVNXfFrxtH+UT2NDxyJQf+lVZxpJ78G2aoL8Yzo8n+F3OHhMsU/tZ446QSBpXw9rRcrc66z6N9dIiOUYjOUBVdoxqqI4oe0TN6Qa+5d2/L2/X2Pq1ebpbZQXPjHXwATCa6ww==</latexit><latexit sha1_base64="bZp5BybmqLmT1PVpDtyXTK7zM6c=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG5HRE8BZFm3WA4rwXTw76CMZlPrlnIX7Z6iiQBpKSfGtMIgtp2UaMsoh6zQTgzEhI7IAFoOSiLAdNLp7xk+ckwP95V2Ky2esl8TKRHGjEXknILYofmuTciftFZi++edlMk4sSDp56F+wrFVeFIE7jEN1PKxA4Rq5n7FdEg0odbVNXfFrxtH+UT2NDxyJQf+lVZxpJ78G2aoL8Yzo8n+F3OHhMsU/tZ446QSBpXw9rRcrc66z6N9dIiOUYjOUBVdoxqqI4oe0TN6Qa+5d2/L2/X2Pq1ebpbZQXPjHXwATCa6ww==</latexit><latexit sha1_base64="bZp5BybmqLmT1PVpDtyXTK7zM6c=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG5HRE8BZFm3WA4rwXTw76CMZlPrlnIX7Z6iiQBpKSfGtMIgtp2UaMsoh6zQTgzEhI7IAFoOSiLAdNLp7xk+ckwP95V2Ky2esl8TKRHGjEXknILYofmuTciftFZi++edlMk4sSDp56F+wrFVeFIE7jEN1PKxA4Rq5n7FdEg0odbVNXfFrxtH+UT2NDxyJQf+lVZxpJ78G2aoL8Yzo8n+F3OHhMsU/tZ446QSBpXw9rRcrc66z6N9dIiOUYjOUBVdoxqqI4oe0TN6Qa+5d2/L2/X2Pq1ebpbZQXPjHXwATCa6ww==</latexit>

⌫e
<latexit sha1_base64="tbECDn9LwiNUDlfQS8Y+Xq5t2Xo=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG7LpDsFkGXdYjmsBNPBv4Mymk2tW8pdtHuKJgKkpZwY0wqD2HZSoi2jHLJCOzEQEzoiA2g5KIkA00mnv2f4yDE93FfarbR4yn5NpEQYMxaRcwpih+a7NiF/0lqJ7Z93UibjxIKkn4f6CcdW4UkRuMc0UMvHDhCqmfsV0yHRhFpX19wVv24c5RPZ0/DIlRz4V1rFkXryb5ihvhjPjCb7X8wdEi5T+FvjjZNKGFTC29NytTrrPo/20SE6RiE6Q1V0jWqojih6RM/oBb3m3r0tb9fb+7R6uVlmB82Nd/ABZfe60A==</latexit><latexit sha1_base64="tbECDn9LwiNUDlfQS8Y+Xq5t2Xo=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG7LpDsFkGXdYjmsBNPBv4Mymk2tW8pdtHuKJgKkpZwY0wqD2HZSoi2jHLJCOzEQEzoiA2g5KIkA00mnv2f4yDE93FfarbR4yn5NpEQYMxaRcwpih+a7NiF/0lqJ7Z93UibjxIKkn4f6CcdW4UkRuMc0UMvHDhCqmfsV0yHRhFpX19wVv24c5RPZ0/DIlRz4V1rFkXryb5ihvhjPjCb7X8wdEi5T+FvjjZNKGFTC29NytTrrPo/20SE6RiE6Q1V0jWqojih6RM/oBb3m3r0tb9fb+7R6uVlmB82Nd/ABZfe60A==</latexit><latexit sha1_base64="tbECDn9LwiNUDlfQS8Y+Xq5t2Xo=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG7LpDsFkGXdYjmsBNPBv4Mymk2tW8pdtHuKJgKkpZwY0wqD2HZSoi2jHLJCOzEQEzoiA2g5KIkA00mnv2f4yDE93FfarbR4yn5NpEQYMxaRcwpih+a7NiF/0lqJ7Z93UibjxIKkn4f6CcdW4UkRuMc0UMvHDhCqmfsV0yHRhFpX19wVv24c5RPZ0/DIlRz4V1rFkXryb5ihvhjPjCb7X8wdEi5T+FvjjZNKGFTC29NytTrrPo/20SE6RiE6Q1V0jWqojih6RM/oBb3m3r0tb9fb+7R6uVlmB82Nd/ABZfe60A==</latexit><latexit sha1_base64="tbECDn9LwiNUDlfQS8Y+Xq5t2Xo=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG7LpDsFkGXdYjmsBNPBv4Mymk2tW8pdtHuKJgKkpZwY0wqD2HZSoi2jHLJCOzEQEzoiA2g5KIkA00mnv2f4yDE93FfarbR4yn5NpEQYMxaRcwpih+a7NiF/0lqJ7Z93UibjxIKkn4f6CcdW4UkRuMc0UMvHDhCqmfsV0yHRhFpX19wVv24c5RPZ0/DIlRz4V1rFkXryb5ihvhjPjCb7X8wdEi5T+FvjjZNKGFTC29NytTrrPo/20SE6RiE6Q1V0jWqojih6RM/oBb3m3r0tb9fb+7R6uVlmB82Nd/ABZfe60A==</latexit>

ē
<latexit sha1_base64="bZp5BybmqLmT1PVpDtyXTK7zM6c=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG5HRE8BZFm3WA4rwXTw76CMZlPrlnIX7Z6iiQBpKSfGtMIgtp2UaMsoh6zQTgzEhI7IAFoOSiLAdNLp7xk+ckwP95V2Ky2esl8TKRHGjEXknILYofmuTciftFZi++edlMk4sSDp56F+wrFVeFIE7jEN1PKxA4Rq5n7FdEg0odbVNXfFrxtH+UT2NDxyJQf+lVZxpJ78G2aoL8Yzo8n+F3OHhMsU/tZ446QSBpXw9rRcrc66z6N9dIiOUYjOUBVdoxqqI4oe0TN6Qa+5d2/L2/X2Pq1ebpbZQXPjHXwATCa6ww==</latexit><latexit sha1_base64="bZp5BybmqLmT1PVpDtyXTK7zM6c=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG5HRE8BZFm3WA4rwXTw76CMZlPrlnIX7Z6iiQBpKSfGtMIgtp2UaMsoh6zQTgzEhI7IAFoOSiLAdNLp7xk+ckwP95V2Ky2esl8TKRHGjEXknILYofmuTciftFZi++edlMk4sSDp56F+wrFVeFIE7jEN1PKxA4Rq5n7FdEg0odbVNXfFrxtH+UT2NDxyJQf+lVZxpJ78G2aoL8Yzo8n+F3OHhMsU/tZ446QSBpXw9rRcrc66z6N9dIiOUYjOUBVdoxqqI4oe0TN6Qa+5d2/L2/X2Pq1ebpbZQXPjHXwATCa6ww==</latexit><latexit sha1_base64="bZp5BybmqLmT1PVpDtyXTK7zM6c=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG5HRE8BZFm3WA4rwXTw76CMZlPrlnIX7Z6iiQBpKSfGtMIgtp2UaMsoh6zQTgzEhI7IAFoOSiLAdNLp7xk+ckwP95V2Ky2esl8TKRHGjEXknILYofmuTciftFZi++edlMk4sSDp56F+wrFVeFIE7jEN1PKxA4Rq5n7FdEg0odbVNXfFrxtH+UT2NDxyJQf+lVZxpJ78G2aoL8Yzo8n+F3OHhMsU/tZ446QSBpXw9rRcrc66z6N9dIiOUYjOUBVdoxqqI4oe0TN6Qa+5d2/L2/X2Pq1ebpbZQXPjHXwATCa6ww==</latexit><latexit sha1_base64="bZp5BybmqLmT1PVpDtyXTK7zM6c=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG5HRE8BZFm3WA4rwXTw76CMZlPrlnIX7Z6iiQBpKSfGtMIgtp2UaMsoh6zQTgzEhI7IAFoOSiLAdNLp7xk+ckwP95V2Ky2esl8TKRHGjEXknILYofmuTciftFZi++edlMk4sSDp56F+wrFVeFIE7jEN1PKxA4Rq5n7FdEg0odbVNXfFrxtH+UT2NDxyJQf+lVZxpJ78G2aoL8Yzo8n+F3OHhMsU/tZ446QSBpXw9rRcrc66z6N9dIiOUYjOUBVdoxqqI4oe0TN6Qa+5d2/L2/X2Pq1ebpbZQXPjHXwATCa6ww==</latexit>

⌫̄e
<latexit sha1_base64="6oLnfjxd9Ac/qWTCU0ovf9zw6wQ="></latexit><latexit sha1_base64="6oLnfjxd9Ac/qWTCU0ovf9zw6wQ="></latexit><latexit sha1_base64="6oLnfjxd9Ac/qWTCU0ovf9zw6wQ="></latexit><latexit sha1_base64="6oLnfjxd9Ac/qWTCU0ovf9zw6wQ="></latexit>

e
<latexit sha1_base64="/DJUB3eR2IgDB+5x9Hd7l5iHdUs=">AAACW3iclVDLSgMxFE2nPmqt2iqu3ASL4KozI4KupKALN0IF+4C2lEx624bmMSQZtQz9CLf6ZS78F9PHwoqCXggczoNzc6OYM2OD4D3jZdfWNzZzW/ntws7uXrG03zAq0RTqVHGlWxExwJmEumWWQyvWQETEoRmNr2d68xG0YUo+2EkMXUGGkg0YJdZRzbQTCQzTXrEcVoL54N9BGS2n1itlrjp9RRMB0lJOjGmHQWy7KdGWUQ7TfCcxEBM6JkNoOyiJANNN5/tO8Ylj+nigtHvS4jn7NZESYcxERM4piB2Z79qM/ElrJ3Zw2U2ZjBMLki6KBgnHVuHZ53GfaaCWTxwgVDO3K6Yjogm17kQrLX7dOMonsq/hiSs59G+0iiP17N8xQ30xWRrN9H8xVyRcJv+3izfOKmFQCe/Py9Xq8vY5dISO0SkK0QWqoltUQ3VE0Ri9oFf0lvnwsl7eKyysXmaZOUAr4x1+Arb4tlo=</latexit><latexit sha1_base64="/DJUB3eR2IgDB+5x9Hd7l5iHdUs=">AAACW3iclVDLSgMxFE2nPmqt2iqu3ASL4KozI4KupKALN0IF+4C2lEx624bmMSQZtQz9CLf6ZS78F9PHwoqCXggczoNzc6OYM2OD4D3jZdfWNzZzW/ntws7uXrG03zAq0RTqVHGlWxExwJmEumWWQyvWQETEoRmNr2d68xG0YUo+2EkMXUGGkg0YJdZRzbQTCQzTXrEcVoL54N9BGS2n1itlrjp9RRMB0lJOjGmHQWy7KdGWUQ7TfCcxEBM6JkNoOyiJANNN5/tO8Ylj+nigtHvS4jn7NZESYcxERM4piB2Z79qM/ElrJ3Zw2U2ZjBMLki6KBgnHVuHZ53GfaaCWTxwgVDO3K6Yjogm17kQrLX7dOMonsq/hiSs59G+0iiP17N8xQ30xWRrN9H8xVyRcJv+3izfOKmFQCe/Py9Xq8vY5dISO0SkK0QWqoltUQ3VE0Ri9oFf0lvnwsl7eKyysXmaZOUAr4x1+Arb4tlo=</latexit><latexit sha1_base64="/DJUB3eR2IgDB+5x9Hd7l5iHdUs=">AAACW3iclVDLSgMxFE2nPmqt2iqu3ASL4KozI4KupKALN0IF+4C2lEx624bmMSQZtQz9CLf6ZS78F9PHwoqCXggczoNzc6OYM2OD4D3jZdfWNzZzW/ntws7uXrG03zAq0RTqVHGlWxExwJmEumWWQyvWQETEoRmNr2d68xG0YUo+2EkMXUGGkg0YJdZRzbQTCQzTXrEcVoL54N9BGS2n1itlrjp9RRMB0lJOjGmHQWy7KdGWUQ7TfCcxEBM6JkNoOyiJANNN5/tO8Ylj+nigtHvS4jn7NZESYcxERM4piB2Z79qM/ElrJ3Zw2U2ZjBMLki6KBgnHVuHZ53GfaaCWTxwgVDO3K6Yjogm17kQrLX7dOMonsq/hiSs59G+0iiP17N8xQ30xWRrN9H8xVyRcJv+3izfOKmFQCe/Py9Xq8vY5dISO0SkK0QWqoltUQ3VE0Ri9oFf0lvnwsl7eKyysXmaZOUAr4x1+Arb4tlo=</latexit><latexit sha1_base64="/DJUB3eR2IgDB+5x9Hd7l5iHdUs=">AAACW3iclVDLSgMxFE2nPmqt2iqu3ASL4KozI4KupKALN0IF+4C2lEx624bmMSQZtQz9CLf6ZS78F9PHwoqCXggczoNzc6OYM2OD4D3jZdfWNzZzW/ntws7uXrG03zAq0RTqVHGlWxExwJmEumWWQyvWQETEoRmNr2d68xG0YUo+2EkMXUGGkg0YJdZRzbQTCQzTXrEcVoL54N9BGS2n1itlrjp9RRMB0lJOjGmHQWy7KdGWUQ7TfCcxEBM6JkNoOyiJANNN5/tO8Ylj+nigtHvS4jn7NZESYcxERM4piB2Z79qM/ElrJ3Zw2U2ZjBMLki6KBgnHVuHZ53GfaaCWTxwgVDO3K6Yjogm17kQrLX7dOMonsq/hiSs59G+0iiP17N8xQ30xWRrN9H8xVyRcJv+3izfOKmFQCe/Py9Xq8vY5dISO0SkK0QWqoltUQ3VE0Ri9oFf0lvnwsl7eKyysXmaZOUAr4x1+Arb4tlo=</latexit>

⌫̄e
<latexit sha1_base64="6oLnfjxd9Ac/qWTCU0ovf9zw6wQ="></latexit><latexit sha1_base64="6oLnfjxd9Ac/qWTCU0ovf9zw6wQ="></latexit><latexit sha1_base64="6oLnfjxd9Ac/qWTCU0ovf9zw6wQ="></latexit><latexit sha1_base64="6oLnfjxd9Ac/qWTCU0ovf9zw6wQ="></latexit>

⌫e
<latexit sha1_base64="tbECDn9LwiNUDlfQS8Y+Xq5t2Xo=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG7LpDsFkGXdYjmsBNPBv4Mymk2tW8pdtHuKJgKkpZwY0wqD2HZSoi2jHLJCOzEQEzoiA2g5KIkA00mnv2f4yDE93FfarbR4yn5NpEQYMxaRcwpih+a7NiF/0lqJ7Z93UibjxIKkn4f6CcdW4UkRuMc0UMvHDhCqmfsV0yHRhFpX19wVv24c5RPZ0/DIlRz4V1rFkXryb5ihvhjPjCb7X8wdEi5T+FvjjZNKGFTC29NytTrrPo/20SE6RiE6Q1V0jWqojih6RM/oBb3m3r0tb9fb+7R6uVlmB82Nd/ABZfe60A==</latexit><latexit sha1_base64="tbECDn9LwiNUDlfQS8Y+Xq5t2Xo=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG7LpDsFkGXdYjmsBNPBv4Mymk2tW8pdtHuKJgKkpZwY0wqD2HZSoi2jHLJCOzEQEzoiA2g5KIkA00mnv2f4yDE93FfarbR4yn5NpEQYMxaRcwpih+a7NiF/0lqJ7Z93UibjxIKkn4f6CcdW4UkRuMc0UMvHDhCqmfsV0yHRhFpX19wVv24c5RPZ0/DIlRz4V1rFkXryb5ihvhjPjCb7X8wdEi5T+FvjjZNKGFTC29NytTrrPo/20SE6RiE6Q1V0jWqojih6RM/oBb3m3r0tb9fb+7R6uVlmB82Nd/ABZfe60A==</latexit><latexit sha1_base64="tbECDn9LwiNUDlfQS8Y+Xq5t2Xo=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG7LpDsFkGXdYjmsBNPBv4Mymk2tW8pdtHuKJgKkpZwY0wqD2HZSoi2jHLJCOzEQEzoiA2g5KIkA00mnv2f4yDE93FfarbR4yn5NpEQYMxaRcwpih+a7NiF/0lqJ7Z93UibjxIKkn4f6CcdW4UkRuMc0UMvHDhCqmfsV0yHRhFpX19wVv24c5RPZ0/DIlRz4V1rFkXryb5ihvhjPjCb7X8wdEi5T+FvjjZNKGFTC29NytTrrPo/20SE6RiE6Q1V0jWqojih6RM/oBb3m3r0tb9fb+7R6uVlmB82Nd/ABZfe60A==</latexit><latexit sha1_base64="tbECDn9LwiNUDlfQS8Y+Xq5t2Xo=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG7LpDsFkGXdYjmsBNPBv4Mymk2tW8pdtHuKJgKkpZwY0wqD2HZSoi2jHLJCOzEQEzoiA2g5KIkA00mnv2f4yDE93FfarbR4yn5NpEQYMxaRcwpih+a7NiF/0lqJ7Z93UibjxIKkn4f6CcdW4UkRuMc0UMvHDhCqmfsV0yHRhFpX19wVv24c5RPZ0/DIlRz4V1rFkXryb5ihvhjPjCb7X8wdEi5T+FvjjZNKGFTC29NytTrrPo/20SE6RiE6Q1V0jWqojih6RM/oBb3m3r0tb9fb+7R6uVlmB82Nd/ABZfe60A==</latexit>

ē
<latexit sha1_base64="bZp5BybmqLmT1PVpDtyXTK7zM6c=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG5HRE8BZFm3WA4rwXTw76CMZlPrlnIX7Z6iiQBpKSfGtMIgtp2UaMsoh6zQTgzEhI7IAFoOSiLAdNLp7xk+ckwP95V2Ky2esl8TKRHGjEXknILYofmuTciftFZi++edlMk4sSDp56F+wrFVeFIE7jEN1PKxA4Rq5n7FdEg0odbVNXfFrxtH+UT2NDxyJQf+lVZxpJ78G2aoL8Yzo8n+F3OHhMsU/tZ446QSBpXw9rRcrc66z6N9dIiOUYjOUBVdoxqqI4oe0TN6Qa+5d2/L2/X2Pq1ebpbZQXPjHXwATCa6ww==</latexit><latexit sha1_base64="bZp5BybmqLmT1PVpDtyXTK7zM6c=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG5HRE8BZFm3WA4rwXTw76CMZlPrlnIX7Z6iiQBpKSfGtMIgtp2UaMsoh6zQTgzEhI7IAFoOSiLAdNLp7xk+ckwP95V2Ky2esl8TKRHGjEXknILYofmuTciftFZi++edlMk4sSDp56F+wrFVeFIE7jEN1PKxA4Rq5n7FdEg0odbVNXfFrxtH+UT2NDxyJQf+lVZxpJ78G2aoL8Yzo8n+F3OHhMsU/tZ446QSBpXw9rRcrc66z6N9dIiOUYjOUBVdoxqqI4oe0TN6Qa+5d2/L2/X2Pq1ebpbZQXPjHXwATCa6ww==</latexit><latexit sha1_base64="bZp5BybmqLmT1PVpDtyXTK7zM6c=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG5HRE8BZFm3WA4rwXTw76CMZlPrlnIX7Z6iiQBpKSfGtMIgtp2UaMsoh6zQTgzEhI7IAFoOSiLAdNLp7xk+ckwP95V2Ky2esl8TKRHGjEXknILYofmuTciftFZi++edlMk4sSDp56F+wrFVeFIE7jEN1PKxA4Rq5n7FdEg0odbVNXfFrxtH+UT2NDxyJQf+lVZxpJ78G2aoL8Yzo8n+F3OHhMsU/tZ446QSBpXw9rRcrc66z6N9dIiOUYjOUBVdoxqqI4oe0TN6Qa+5d2/L2/X2Pq1ebpbZQXPjHXwATCa6ww==</latexit><latexit sha1_base64="bZp5BybmqLmT1PVpDtyXTK7zM6c=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG5HRE8BZFm3WA4rwXTw76CMZlPrlnIX7Z6iiQBpKSfGtMIgtp2UaMsoh6zQTgzEhI7IAFoOSiLAdNLp7xk+ckwP95V2Ky2esl8TKRHGjEXknILYofmuTciftFZi++edlMk4sSDp56F+wrFVeFIE7jEN1PKxA4Rq5n7FdEg0odbVNXfFrxtH+UT2NDxyJQf+lVZxpJ78G2aoL8Yzo8n+F3OHhMsU/tZ446QSBpXw9rRcrc66z6N9dIiOUYjOUBVdoxqqI4oe0TN6Qa+5d2/L2/X2Pq1ebpbZQXPjHXwATCa6ww==</latexit>

⌫e
<latexit sha1_base64="tbECDn9LwiNUDlfQS8Y+Xq5t2Xo=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG7LpDsFkGXdYjmsBNPBv4Mymk2tW8pdtHuKJgKkpZwY0wqD2HZSoi2jHLJCOzEQEzoiA2g5KIkA00mnv2f4yDE93FfarbR4yn5NpEQYMxaRcwpih+a7NiF/0lqJ7Z93UibjxIKkn4f6CcdW4UkRuMc0UMvHDhCqmfsV0yHRhFpX19wVv24c5RPZ0/DIlRz4V1rFkXryb5ihvhjPjCb7X8wdEi5T+FvjjZNKGFTC29NytTrrPo/20SE6RiE6Q1V0jWqojih6RM/oBb3m3r0tb9fb+7R6uVlmB82Nd/ABZfe60A==</latexit><latexit sha1_base64="tbECDn9LwiNUDlfQS8Y+Xq5t2Xo=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG7LpDsFkGXdYjmsBNPBv4Mymk2tW8pdtHuKJgKkpZwY0wqD2HZSoi2jHLJCOzEQEzoiA2g5KIkA00mnv2f4yDE93FfarbR4yn5NpEQYMxaRcwpih+a7NiF/0lqJ7Z93UibjxIKkn4f6CcdW4UkRuMc0UMvHDhCqmfsV0yHRhFpX19wVv24c5RPZ0/DIlRz4V1rFkXryb5ihvhjPjCb7X8wdEi5T+FvjjZNKGFTC29NytTrrPo/20SE6RiE6Q1V0jWqojih6RM/oBb3m3r0tb9fb+7R6uVlmB82Nd/ABZfe60A==</latexit><latexit sha1_base64="tbECDn9LwiNUDlfQS8Y+Xq5t2Xo=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG7LpDsFkGXdYjmsBNPBv4Mymk2tW8pdtHuKJgKkpZwY0wqD2HZSoi2jHLJCOzEQEzoiA2g5KIkA00mnv2f4yDE93FfarbR4yn5NpEQYMxaRcwpih+a7NiF/0lqJ7Z93UibjxIKkn4f6CcdW4UkRuMc0UMvHDhCqmfsV0yHRhFpX19wVv24c5RPZ0/DIlRz4V1rFkXryb5ihvhjPjCb7X8wdEi5T+FvjjZNKGFTC29NytTrrPo/20SE6RiE6Q1V0jWqojih6RM/oBb3m3r0tb9fb+7R6uVlmB82Nd/ABZfe60A==</latexit><latexit sha1_base64="tbECDn9LwiNUDlfQS8Y+Xq5t2Xo=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG7LpDsFkGXdYjmsBNPBv4Mymk2tW8pdtHuKJgKkpZwY0wqD2HZSoi2jHLJCOzEQEzoiA2g5KIkA00mnv2f4yDE93FfarbR4yn5NpEQYMxaRcwpih+a7NiF/0lqJ7Z93UibjxIKkn4f6CcdW4UkRuMc0UMvHDhCqmfsV0yHRhFpX19wVv24c5RPZ0/DIlRz4V1rFkXryb5ihvhjPjCb7X8wdEi5T+FvjjZNKGFTC29NytTrrPo/20SE6RiE6Q1V0jWqojih6RM/oBb3m3r0tb9fb+7R6uVlmB82Nd/ABZfe60A==</latexit>

ē
<latexit sha1_base64="bZp5BybmqLmT1PVpDtyXTK7zM6c=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG5HRE8BZFm3WA4rwXTw76CMZlPrlnIX7Z6iiQBpKSfGtMIgtp2UaMsoh6zQTgzEhI7IAFoOSiLAdNLp7xk+ckwP95V2Ky2esl8TKRHGjEXknILYofmuTciftFZi++edlMk4sSDp56F+wrFVeFIE7jEN1PKxA4Rq5n7FdEg0odbVNXfFrxtH+UT2NDxyJQf+lVZxpJ78G2aoL8Yzo8n+F3OHhMsU/tZ446QSBpXw9rRcrc66z6N9dIiOUYjOUBVdoxqqI4oe0TN6Qa+5d2/L2/X2Pq1ebpbZQXPjHXwATCa6ww==</latexit><latexit sha1_base64="bZp5BybmqLmT1PVpDtyXTK7zM6c=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG5HRE8BZFm3WA4rwXTw76CMZlPrlnIX7Z6iiQBpKSfGtMIgtp2UaMsoh6zQTgzEhI7IAFoOSiLAdNLp7xk+ckwP95V2Ky2esl8TKRHGjEXknILYofmuTciftFZi++edlMk4sSDp56F+wrFVeFIE7jEN1PKxA4Rq5n7FdEg0odbVNXfFrxtH+UT2NDxyJQf+lVZxpJ78G2aoL8Yzo8n+F3OHhMsU/tZ446QSBpXw9rRcrc66z6N9dIiOUYjOUBVdoxqqI4oe0TN6Qa+5d2/L2/X2Pq1ebpbZQXPjHXwATCa6ww==</latexit><latexit sha1_base64="bZp5BybmqLmT1PVpDtyXTK7zM6c=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG5HRE8BZFm3WA4rwXTw76CMZlPrlnIX7Z6iiQBpKSfGtMIgtp2UaMsoh6zQTgzEhI7IAFoOSiLAdNLp7xk+ckwP95V2Ky2esl8TKRHGjEXknILYofmuTciftFZi++edlMk4sSDp56F+wrFVeFIE7jEN1PKxA4Rq5n7FdEg0odbVNXfFrxtH+UT2NDxyJQf+lVZxpJ78G2aoL8Yzo8n+F3OHhMsU/tZ446QSBpXw9rRcrc66z6N9dIiOUYjOUBVdoxqqI4oe0TN6Qa+5d2/L2/X2Pq1ebpbZQXPjHXwATCa6ww==</latexit><latexit sha1_base64="bZp5BybmqLmT1PVpDtyXTK7zM6c=">AAACZ3iclVBbSwJBFB63m9lNCyLoZUqCntzdCOophHroJTBIE1Rkdjzq4FyWmdlKlv0pvdZv6if0LxrNh4yCOnDg47twDl8Uc2ZsELzlvIXFpeWV/GphbX1jc6tY2m4YlWgKdaq40s2IGOBMQt0yy6EZayAi4nAfjS4n+v0DaMOUvLPjGDqCDCTrM0qso7rFUtqOBG5HRE8BZFm3WA4rwXTw76CMZlPrlnIX7Z6iiQBpKSfGtMIgtp2UaMsoh6zQTgzEhI7IAFoOSiLAdNLp7xk+ckwP95V2Ky2esl8TKRHGjEXknILYofmuTciftFZi++edlMk4sSDp56F+wrFVeFIE7jEN1PKxA4Rq5n7FdEg0odbVNXfFrxtH+UT2NDxyJQf+lVZxpJ78G2aoL8Yzo8n+F3OHhMsU/tZ446QSBpXw9rRcrc66z6N9dIiOUYjOUBVdoxqqI4oe0TN6Qa+5d2/L2/X2Pq1ebpbZQXPjHXwATCa6ww==</latexit>

⌫̄e
<latexit sha1_base64="6oLnfjxd9Ac/qWTCU0ovf9zw6wQ="></latexit><latexit sha1_base64="6oLnfjxd9Ac/qWTCU0ovf9zw6wQ="></latexit><latexit sha1_base64="6oLnfjxd9Ac/qWTCU0ovf9zw6wQ="></latexit><latexit sha1_base64="6oLnfjxd9Ac/qWTCU0ovf9zw6wQ="></latexit>

⌫̄µ
<latexit sha1_base64="ZiSntjOltw8v0qTebyfIxBv84sE="></latexit><latexit sha1_base64="ZiSntjOltw8v0qTebyfIxBv84sE="></latexit><latexit sha1_base64="ZiSntjOltw8v0qTebyfIxBv84sE="></latexit><latexit sha1_base64="ZiSntjOltw8v0qTebyfIxBv84sE="></latexit>⌫̄⌧

<latexit sha1_base64="2yk6ohRTLC/NZ+fe94VN0fC5NA8="></latexit><latexit sha1_base64="2yk6ohRTLC/NZ+fe94VN0fC5NA8="></latexit><latexit sha1_base64="2yk6ohRTLC/NZ+fe94VN0fC5NA8="></latexit><latexit sha1_base64="2yk6ohRTLC/NZ+fe94VN0fC5NA8="></latexit>

c̄
<latexit sha1_base64="nMmgdKuZrG2BTKTk4IL5/PstPhM=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVAZymvWI5qPjZwN9BGSym1is5152+xDEnwmCGtG4HfmS6CVKGYkbSfCfWJEJ4jIakbaFAnOhukv2ewlPL9OFAKrvCwIz9mkgQ13rKQ+vkyIz0d21G/qS1YzO46iZURLEhAs8PDWIGjYSzImCfKoINm1qAsKL2V4hHSCFsbF1LV7y6tpSHRF+RCZNi6N0qGYXy2bunGnt8ujDq9H8xe4jbTP5vjTfOK4FfCR4uytXqovscOAIn4AwE4BJUwR2ogTrAYAJewCt4cz7cgnvgHs6trrPI7IOlcY8/AUhAusE=</latexit><latexit sha1_base64="nMmgdKuZrG2BTKTk4IL5/PstPhM=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVAZymvWI5qPjZwN9BGSym1is5152+xDEnwmCGtG4HfmS6CVKGYkbSfCfWJEJ4jIakbaFAnOhukv2ewlPL9OFAKrvCwIz9mkgQ13rKQ+vkyIz0d21G/qS1YzO46iZURLEhAs8PDWIGjYSzImCfKoINm1qAsKL2V4hHSCFsbF1LV7y6tpSHRF+RCZNi6N0qGYXy2bunGnt8ujDq9H8xe4jbTP5vjTfOK4FfCR4uytXqovscOAIn4AwE4BJUwR2ogTrAYAJewCt4cz7cgnvgHs6trrPI7IOlcY8/AUhAusE=</latexit><latexit sha1_base64="nMmgdKuZrG2BTKTk4IL5/PstPhM=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVAZymvWI5qPjZwN9BGSym1is5152+xDEnwmCGtG4HfmS6CVKGYkbSfCfWJEJ4jIakbaFAnOhukv2ewlPL9OFAKrvCwIz9mkgQ13rKQ+vkyIz0d21G/qS1YzO46iZURLEhAs8PDWIGjYSzImCfKoINm1qAsKL2V4hHSCFsbF1LV7y6tpSHRF+RCZNi6N0qGYXy2bunGnt8ujDq9H8xe4jbTP5vjTfOK4FfCR4uytXqovscOAIn4AwE4BJUwR2ogTrAYAJewCt4cz7cgnvgHs6trrPI7IOlcY8/AUhAusE=</latexit><latexit sha1_base64="nMmgdKuZrG2BTKTk4IL5/PstPhM=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVAZymvWI5qPjZwN9BGSym1is5152+xDEnwmCGtG4HfmS6CVKGYkbSfCfWJEJ4jIakbaFAnOhukv2ewlPL9OFAKrvCwIz9mkgQ13rKQ+vkyIz0d21G/qS1YzO46iZURLEhAs8PDWIGjYSzImCfKoINm1qAsKL2V4hHSCFsbF1LV7y6tpSHRF+RCZNi6N0qGYXy2bunGnt8ujDq9H8xe4jbTP5vjTfOK4FfCR4uytXqovscOAIn4AwE4BJUwR2ogTrAYAJewCt4cz7cgnvgHs6trrPI7IOlcY8/AUhAusE=</latexit>

s̄
<latexit sha1_base64="zz52YEUF3bzB5VVyAS3z/a+RiiY=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVAZ2mvWI5qPjZwN9BGSym1is5152+xDEnwmCGtG4HfmS6CVKGYkbSfCfWJEJ4jIakbaFAnOhukv2ewlPL9OFAKrvCwIz9mkgQ13rKQ+vkyIz0d21G/qS1YzO46iZURLEhAs8PDWIGjYSzImCfKoINm1qAsKL2V4hHSCFsbF1LV7y6tpSHRF+RCZNi6N0qGYXy2bunGnt8ujDq9H8xe4jbTP5vjTfOK4FfCR4uytXqovscOAIn4AwE4BJUwR2ogTrAYAJewCt4cz7cgnvgHs6trrPI7IOlcY8/AWdwutE=</latexit><latexit sha1_base64="zz52YEUF3bzB5VVyAS3z/a+RiiY=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVAZ2mvWI5qPjZwN9BGSym1is5152+xDEnwmCGtG4HfmS6CVKGYkbSfCfWJEJ4jIakbaFAnOhukv2ewlPL9OFAKrvCwIz9mkgQ13rKQ+vkyIz0d21G/qS1YzO46iZURLEhAs8PDWIGjYSzImCfKoINm1qAsKL2V4hHSCFsbF1LV7y6tpSHRF+RCZNi6N0qGYXy2bunGnt8ujDq9H8xe4jbTP5vjTfOK4FfCR4uytXqovscOAIn4AwE4BJUwR2ogTrAYAJewCt4cz7cgnvgHs6trrPI7IOlcY8/AWdwutE=</latexit><latexit sha1_base64="zz52YEUF3bzB5VVyAS3z/a+RiiY=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVAZ2mvWI5qPjZwN9BGSym1is5152+xDEnwmCGtG4HfmS6CVKGYkbSfCfWJEJ4jIakbaFAnOhukv2ewlPL9OFAKrvCwIz9mkgQ13rKQ+vkyIz0d21G/qS1YzO46iZURLEhAs8PDWIGjYSzImCfKoINm1qAsKL2V4hHSCFsbF1LV7y6tpSHRF+RCZNi6N0qGYXy2bunGnt8ujDq9H8xe4jbTP5vjTfOK4FfCR4uytXqovscOAIn4AwE4BJUwR2ogTrAYAJewCt4cz7cgnvgHs6trrPI7IOlcY8/AWdwutE=</latexit><latexit sha1_base64="zz52YEUF3bzB5VVyAS3z/a+RiiY=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVAZ2mvWI5qPjZwN9BGSym1is5152+xDEnwmCGtG4HfmS6CVKGYkbSfCfWJEJ4jIakbaFAnOhukv2ewlPL9OFAKrvCwIz9mkgQ13rKQ+vkyIz0d21G/qS1YzO46iZURLEhAs8PDWIGjYSzImCfKoINm1qAsKL2V4hHSCFsbF1LV7y6tpSHRF+RCZNi6N0qGYXy2bunGnt8ujDq9H8xe4jbTP5vjTfOK4FfCR4uytXqovscOAIn4AwE4BJUwR2ogTrAYAJewCt4cz7cgnvgHs6trrPI7IOlcY8/AWdwutE=</latexit>

s̄
<latexit sha1_base64="zz52YEUF3bzB5VVyAS3z/a+RiiY=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVAZ2mvWI5qPjZwN9BGSym1is5152+xDEnwmCGtG4HfmS6CVKGYkbSfCfWJEJ4jIakbaFAnOhukv2ewlPL9OFAKrvCwIz9mkgQ13rKQ+vkyIz0d21G/qS1YzO46iZURLEhAs8PDWIGjYSzImCfKoINm1qAsKL2V4hHSCFsbF1LV7y6tpSHRF+RCZNi6N0qGYXy2bunGnt8ujDq9H8xe4jbTP5vjTfOK4FfCR4uytXqovscOAIn4AwE4BJUwR2ogTrAYAJewCt4cz7cgnvgHs6trrPI7IOlcY8/AWdwutE=</latexit><latexit sha1_base64="zz52YEUF3bzB5VVyAS3z/a+RiiY=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVAZ2mvWI5qPjZwN9BGSym1is5152+xDEnwmCGtG4HfmS6CVKGYkbSfCfWJEJ4jIakbaFAnOhukv2ewlPL9OFAKrvCwIz9mkgQ13rKQ+vkyIz0d21G/qS1YzO46iZURLEhAs8PDWIGjYSzImCfKoINm1qAsKL2V4hHSCFsbF1LV7y6tpSHRF+RCZNi6N0qGYXy2bunGnt8ujDq9H8xe4jbTP5vjTfOK4FfCR4uytXqovscOAIn4AwE4BJUwR2ogTrAYAJewCt4cz7cgnvgHs6trrPI7IOlcY8/AWdwutE=</latexit><latexit sha1_base64="zz52YEUF3bzB5VVyAS3z/a+RiiY=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVAZ2mvWI5qPjZwN9BGSym1is5152+xDEnwmCGtG4HfmS6CVKGYkbSfCfWJEJ4jIakbaFAnOhukv2ewlPL9OFAKrvCwIz9mkgQ13rKQ+vkyIz0d21G/qS1YzO46iZURLEhAs8PDWIGjYSzImCfKoINm1qAsKL2V4hHSCFsbF1LV7y6tpSHRF+RCZNi6N0qGYXy2bunGnt8ujDq9H8xe4jbTP5vjTfOK4FfCR4uytXqovscOAIn4AwE4BJUwR2ogTrAYAJewCt4cz7cgnvgHs6trrPI7IOlcY8/AWdwutE=</latexit><latexit sha1_base64="zz52YEUF3bzB5VVyAS3z/a+RiiY=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVAZ2mvWI5qPjZwN9BGSym1is5152+xDEnwmCGtG4HfmS6CVKGYkbSfCfWJEJ4jIakbaFAnOhukv2ewlPL9OFAKrvCwIz9mkgQ13rKQ+vkyIz0d21G/qS1YzO46iZURLEhAs8PDWIGjYSzImCfKoINm1qAsKL2V4hHSCFsbF1LV7y6tpSHRF+RCZNi6N0qGYXy2bunGnt8ujDq9H8xe4jbTP5vjTfOK4FfCR4uytXqovscOAIn4AwE4BJUwR2ogTrAYAJewCt4cz7cgnvgHs6trrPI7IOlcY8/AWdwutE=</latexit>

t̄
<latexit sha1_base64="D+Ofj8ZXY2iP1SvZBuUwGK6Vzp4=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVAZOmvWI5qPjZwN9BGSym1is5152+xDEnwmCGtG4HfmS6CVKGYkbSfCfWJEJ4jIakbaFAnOhukv2ewlPL9OFAKrvCwIz9mkgQ13rKQ+vkyIz0d21G/qS1YzO46iZURLEhAs8PDWIGjYSzImCfKoINm1qAsKL2V4hHSCFsbF1LV7y6tpSHRF+RCZNi6N0qGYXy2bunGnt8ujDq9H8xe4jbTP5vjTfOK4FfCR4uytXqovscOAIn4AwE4BJUwR2ogTrAYAJewCt4cz7cgnvgHs6trrPI7IOlcY8/AWljutI=</latexit><latexit sha1_base64="D+Ofj8ZXY2iP1SvZBuUwGK6Vzp4=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVAZOmvWI5qPjZwN9BGSym1is5152+xDEnwmCGtG4HfmS6CVKGYkbSfCfWJEJ4jIakbaFAnOhukv2ewlPL9OFAKrvCwIz9mkgQ13rKQ+vkyIz0d21G/qS1YzO46iZURLEhAs8PDWIGjYSzImCfKoINm1qAsKL2V4hHSCFsbF1LV7y6tpSHRF+RCZNi6N0qGYXy2bunGnt8ujDq9H8xe4jbTP5vjTfOK4FfCR4uytXqovscOAIn4AwE4BJUwR2ogTrAYAJewCt4cz7cgnvgHs6trrPI7IOlcY8/AWljutI=</latexit><latexit sha1_base64="D+Ofj8ZXY2iP1SvZBuUwGK6Vzp4=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVAZOmvWI5qPjZwN9BGSym1is5152+xDEnwmCGtG4HfmS6CVKGYkbSfCfWJEJ4jIakbaFAnOhukv2ewlPL9OFAKrvCwIz9mkgQ13rKQ+vkyIz0d21G/qS1YzO46iZURLEhAs8PDWIGjYSzImCfKoINm1qAsKL2V4hHSCFsbF1LV7y6tpSHRF+RCZNi6N0qGYXy2bunGnt8ujDq9H8xe4jbTP5vjTfOK4FfCR4uytXqovscOAIn4AwE4BJUwR2ogTrAYAJewCt4cz7cgnvgHs6trrPI7IOlcY8/AWljutI=</latexit><latexit sha1_base64="D+Ofj8ZXY2iP1SvZBuUwGK6Vzp4=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVAZOmvWI5qPjZwN9BGSym1is5152+xDEnwmCGtG4HfmS6CVKGYkbSfCfWJEJ4jIakbaFAnOhukv2ewlPL9OFAKrvCwIz9mkgQ13rKQ+vkyIz0d21G/qS1YzO46iZURLEhAs8PDWIGjYSzImCfKoINm1qAsKL2V4hHSCFsbF1LV7y6tpSHRF+RCZNi6N0qGYXy2bunGnt8ujDq9H8xe4jbTP5vjTfOK4FfCR4uytXqovscOAIn4AwE4BJUwR2ogTrAYAJewCt4cz7cgnvgHs6trrPI7IOlcY8/AWljutI=</latexit>

b̄
<latexit sha1_base64="+39d6lhzszn8mro3NEjrhz6y270=">AAACZ3iclVDLSgMxFE3HV62PtgoiuIkWwVVnRgRdSUEXboQK9gFtKUmatqF5DEnGWob5FLf6TX6Cf2H6WFhR0AsXDufBvRwccWZsELxnvJXVtfWN7GZua3tnN18o7tWNijWhNaK40k2MDOVM0pplltNmpCkSmNMGHt1M9cYT1YYp+WgnEe0INJCszwiyjuoWikkbC9jGSM8ATtNuoRSWg9nA30EJLKbaLWau2z1FYkGlJRwZ0wqDyHYSpC0jnKa5dmxohMgIDWjLQYkENZ1k9nsKTx3Tg32l3UoLZ+zXRIKEMROBnVMgOzTftSn5k9aKbf+qkzAZxZZKMj/Ujzm0Ck6LgD2mKbF84gAimrlfIRkijYh1dS1d8WvGUT6SPU3HXMmBf6tVhNWzf88M8cVkYTTp/2LukHCZ3N8ar5+Xw6AcPlyUKpVF91lwBE7AGQjBJaiAO1AFNUDAGLyAV/CW+fDy3oF3OLd6mUVmHyyNd/wJRk26wA==</latexit><latexit sha1_base64="+39d6lhzszn8mro3NEjrhz6y270=">AAACZ3iclVDLSgMxFE3HV62PtgoiuIkWwVVnRgRdSUEXboQK9gFtKUmatqF5DEnGWob5FLf6TX6Cf2H6WFhR0AsXDufBvRwccWZsELxnvJXVtfWN7GZua3tnN18o7tWNijWhNaK40k2MDOVM0pplltNmpCkSmNMGHt1M9cYT1YYp+WgnEe0INJCszwiyjuoWikkbC9jGSM8ATtNuoRSWg9nA30EJLKbaLWau2z1FYkGlJRwZ0wqDyHYSpC0jnKa5dmxohMgIDWjLQYkENZ1k9nsKTx3Tg32l3UoLZ+zXRIKEMROBnVMgOzTftSn5k9aKbf+qkzAZxZZKMj/Ujzm0Ck6LgD2mKbF84gAimrlfIRkijYh1dS1d8WvGUT6SPU3HXMmBf6tVhNWzf88M8cVkYTTp/2LukHCZ3N8ar5+Xw6AcPlyUKpVF91lwBE7AGQjBJaiAO1AFNUDAGLyAV/CW+fDy3oF3OLd6mUVmHyyNd/wJRk26wA==</latexit><latexit sha1_base64="+39d6lhzszn8mro3NEjrhz6y270=">AAACZ3iclVDLSgMxFE3HV62PtgoiuIkWwVVnRgRdSUEXboQK9gFtKUmatqF5DEnGWob5FLf6TX6Cf2H6WFhR0AsXDufBvRwccWZsELxnvJXVtfWN7GZua3tnN18o7tWNijWhNaK40k2MDOVM0pplltNmpCkSmNMGHt1M9cYT1YYp+WgnEe0INJCszwiyjuoWikkbC9jGSM8ATtNuoRSWg9nA30EJLKbaLWau2z1FYkGlJRwZ0wqDyHYSpC0jnKa5dmxohMgIDWjLQYkENZ1k9nsKTx3Tg32l3UoLZ+zXRIKEMROBnVMgOzTftSn5k9aKbf+qkzAZxZZKMj/Ujzm0Ck6LgD2mKbF84gAimrlfIRkijYh1dS1d8WvGUT6SPU3HXMmBf6tVhNWzf88M8cVkYTTp/2LukHCZ3N8ar5+Xw6AcPlyUKpVF91lwBE7AGQjBJaiAO1AFNUDAGLyAV/CW+fDy3oF3OLd6mUVmHyyNd/wJRk26wA==</latexit><latexit sha1_base64="+39d6lhzszn8mro3NEjrhz6y270=">AAACZ3iclVDLSgMxFE3HV62PtgoiuIkWwVVnRgRdSUEXboQK9gFtKUmatqF5DEnGWob5FLf6TX6Cf2H6WFhR0AsXDufBvRwccWZsELxnvJXVtfWN7GZua3tnN18o7tWNijWhNaK40k2MDOVM0pplltNmpCkSmNMGHt1M9cYT1YYp+WgnEe0INJCszwiyjuoWikkbC9jGSM8ATtNuoRSWg9nA30EJLKbaLWau2z1FYkGlJRwZ0wqDyHYSpC0jnKa5dmxohMgIDWjLQYkENZ1k9nsKTx3Tg32l3UoLZ+zXRIKEMROBnVMgOzTftSn5k9aKbf+qkzAZxZZKMj/Ujzm0Ck6LgD2mKbF84gAimrlfIRkijYh1dS1d8WvGUT6SPU3HXMmBf6tVhNWzf88M8cVkYTTp/2LukHCZ3N8ar5+Xw6AcPlyUKpVF91lwBE7AGQjBJaiAO1AFNUDAGLyAV/CW+fDy3oF3OLd6mUVmHyyNd/wJRk26wA==</latexit>

b̄
<latexit sha1_base64="+39d6lhzszn8mro3NEjrhz6y270=">AAACZ3iclVDLSgMxFE3HV62PtgoiuIkWwVVnRgRdSUEXboQK9gFtKUmatqF5DEnGWob5FLf6TX6Cf2H6WFhR0AsXDufBvRwccWZsELxnvJXVtfWN7GZua3tnN18o7tWNijWhNaK40k2MDOVM0pplltNmpCkSmNMGHt1M9cYT1YYp+WgnEe0INJCszwiyjuoWikkbC9jGSM8ATtNuoRSWg9nA30EJLKbaLWau2z1FYkGlJRwZ0wqDyHYSpC0jnKa5dmxohMgIDWjLQYkENZ1k9nsKTx3Tg32l3UoLZ+zXRIKEMROBnVMgOzTftSn5k9aKbf+qkzAZxZZKMj/Ujzm0Ck6LgD2mKbF84gAimrlfIRkijYh1dS1d8WvGUT6SPU3HXMmBf6tVhNWzf88M8cVkYTTp/2LukHCZ3N8ar5+Xw6AcPlyUKpVF91lwBE7AGQjBJaiAO1AFNUDAGLyAV/CW+fDy3oF3OLd6mUVmHyyNd/wJRk26wA==</latexit><latexit sha1_base64="+39d6lhzszn8mro3NEjrhz6y270=">AAACZ3iclVDLSgMxFE3HV62PtgoiuIkWwVVnRgRdSUEXboQK9gFtKUmatqF5DEnGWob5FLf6TX6Cf2H6WFhR0AsXDufBvRwccWZsELxnvJXVtfWN7GZua3tnN18o7tWNijWhNaK40k2MDOVM0pplltNmpCkSmNMGHt1M9cYT1YYp+WgnEe0INJCszwiyjuoWikkbC9jGSM8ATtNuoRSWg9nA30EJLKbaLWau2z1FYkGlJRwZ0wqDyHYSpC0jnKa5dmxohMgIDWjLQYkENZ1k9nsKTx3Tg32l3UoLZ+zXRIKEMROBnVMgOzTftSn5k9aKbf+qkzAZxZZKMj/Ujzm0Ck6LgD2mKbF84gAimrlfIRkijYh1dS1d8WvGUT6SPU3HXMmBf6tVhNWzf88M8cVkYTTp/2LukHCZ3N8ar5+Xw6AcPlyUKpVF91lwBE7AGQjBJaiAO1AFNUDAGLyAV/CW+fDy3oF3OLd6mUVmHyyNd/wJRk26wA==</latexit><latexit sha1_base64="+39d6lhzszn8mro3NEjrhz6y270=">AAACZ3iclVDLSgMxFE3HV62PtgoiuIkWwVVnRgRdSUEXboQK9gFtKUmatqF5DEnGWob5FLf6TX6Cf2H6WFhR0AsXDufBvRwccWZsELxnvJXVtfWN7GZua3tnN18o7tWNijWhNaK40k2MDOVM0pplltNmpCkSmNMGHt1M9cYT1YYp+WgnEe0INJCszwiyjuoWikkbC9jGSM8ATtNuoRSWg9nA30EJLKbaLWau2z1FYkGlJRwZ0wqDyHYSpC0jnKa5dmxohMgIDWjLQYkENZ1k9nsKTx3Tg32l3UoLZ+zXRIKEMROBnVMgOzTftSn5k9aKbf+qkzAZxZZKMj/Ujzm0Ck6LgD2mKbF84gAimrlfIRkijYh1dS1d8WvGUT6SPU3HXMmBf6tVhNWzf88M8cVkYTTp/2LukHCZ3N8ar5+Xw6AcPlyUKpVF91lwBE7AGQjBJaiAO1AFNUDAGLyAV/CW+fDy3oF3OLd6mUVmHyyNd/wJRk26wA==</latexit><latexit sha1_base64="+39d6lhzszn8mro3NEjrhz6y270=">AAACZ3iclVDLSgMxFE3HV62PtgoiuIkWwVVnRgRdSUEXboQK9gFtKUmatqF5DEnGWob5FLf6TX6Cf2H6WFhR0AsXDufBvRwccWZsELxnvJXVtfWN7GZua3tnN18o7tWNijWhNaK40k2MDOVM0pplltNmpCkSmNMGHt1M9cYT1YYp+WgnEe0INJCszwiyjuoWikkbC9jGSM8ATtNuoRSWg9nA30EJLKbaLWau2z1FYkGlJRwZ0wqDyHYSpC0jnKa5dmxohMgIDWjLQYkENZ1k9nsKTx3Tg32l3UoLZ+zXRIKEMROBnVMgOzTftSn5k9aKbf+qkzAZxZZKMj/Ujzm0Ck6LgD2mKbF84gAimrlfIRkijYh1dS1d8WvGUT6SPU3HXMmBf6tVhNWzf88M8cVkYTTp/2LukHCZ3N8ar5+Xw6AcPlyUKpVF91lwBE7AGQjBJaiAO1AFNUDAGLyAV/CW+fDy3oF3OLd6mUVmHyyNd/wJRk26wA==</latexit>

electroweak	
instanton	 ū

<latexit sha1_base64="fWeSbrLQ7zRicFastvapA9roySo=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVgThNe8VyUPGzgb+DMlhMrVdyrjt9iWNOhMEMad0O/Mh0E6QMxYyk+U6sSYTwGA1J20KBONHdJPs9haeW6cOBVHaFgRn7NZEgrvWUh9bJkRnp79qM/Elrx2Zw1U2oiGJDBJ4fGsQMGglnRcA+VQQbNrUAYUXtrxCPkELY2LqWrnh1bSkPib4iEybF0LtVMgrls3dPNfb4dGHU6f9i9hC3mfzfGm+cVwK/EjxclKvVRfc5cAROwBkIwCWogjtQA3WAwQS8gFfw5ny4BffAPZxbXWeR2QdL4x5/AmtWutM=</latexit><latexit sha1_base64="fWeSbrLQ7zRicFastvapA9roySo=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVgThNe8VyUPGzgb+DMlhMrVdyrjt9iWNOhMEMad0O/Mh0E6QMxYyk+U6sSYTwGA1J20KBONHdJPs9haeW6cOBVHaFgRn7NZEgrvWUh9bJkRnp79qM/Elrx2Zw1U2oiGJDBJ4fGsQMGglnRcA+VQQbNrUAYUXtrxCPkELY2LqWrnh1bSkPib4iEybF0LtVMgrls3dPNfb4dGHU6f9i9hC3mfzfGm+cVwK/EjxclKvVRfc5cAROwBkIwCWogjtQA3WAwQS8gFfw5ny4BffAPZxbXWeR2QdL4x5/AmtWutM=</latexit><latexit sha1_base64="fWeSbrLQ7zRicFastvapA9roySo=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVgThNe8VyUPGzgb+DMlhMrVdyrjt9iWNOhMEMad0O/Mh0E6QMxYyk+U6sSYTwGA1J20KBONHdJPs9haeW6cOBVHaFgRn7NZEgrvWUh9bJkRnp79qM/Elrx2Zw1U2oiGJDBJ4fGsQMGglnRcA+VQQbNrUAYUXtrxCPkELY2LqWrnh1bSkPib4iEybF0LtVMgrls3dPNfb4dGHU6f9i9hC3mfzfGm+cVwK/EjxclKvVRfc5cAROwBkIwCWogjtQA3WAwQS8gFfw5ny4BffAPZxbXWeR2QdL4x5/AmtWutM=</latexit><latexit sha1_base64="fWeSbrLQ7zRicFastvapA9roySo=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVgThNe8VyUPGzgb+DMlhMrVdyrjt9iWNOhMEMad0O/Mh0E6QMxYyk+U6sSYTwGA1J20KBONHdJPs9haeW6cOBVHaFgRn7NZEgrvWUh9bJkRnp79qM/Elrx2Zw1U2oiGJDBJ4fGsQMGglnRcA+VQQbNrUAYUXtrxCPkELY2LqWrnh1bSkPib4iEybF0LtVMgrls3dPNfb4dGHU6f9i9hC3mfzfGm+cVwK/EjxclKvVRfc5cAROwBkIwCWogjtQA3WAwQS8gFfw5ny4BffAPZxbXWeR2QdL4x5/AmtWutM=</latexit>

ū
<latexit sha1_base64="fWeSbrLQ7zRicFastvapA9roySo=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVgThNe8VyUPGzgb+DMlhMrVdyrjt9iWNOhMEMad0O/Mh0E6QMxYyk+U6sSYTwGA1J20KBONHdJPs9haeW6cOBVHaFgRn7NZEgrvWUh9bJkRnp79qM/Elrx2Zw1U2oiGJDBJ4fGsQMGglnRcA+VQQbNrUAYUXtrxCPkELY2LqWrnh1bSkPib4iEybF0LtVMgrls3dPNfb4dGHU6f9i9hC3mfzfGm+cVwK/EjxclKvVRfc5cAROwBkIwCWogjtQA3WAwQS8gFfw5ny4BffAPZxbXWeR2QdL4x5/AmtWutM=</latexit><latexit sha1_base64="fWeSbrLQ7zRicFastvapA9roySo=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVgThNe8VyUPGzgb+DMlhMrVdyrjt9iWNOhMEMad0O/Mh0E6QMxYyk+U6sSYTwGA1J20KBONHdJPs9haeW6cOBVHaFgRn7NZEgrvWUh9bJkRnp79qM/Elrx2Zw1U2oiGJDBJ4fGsQMGglnRcA+VQQbNrUAYUXtrxCPkELY2LqWrnh1bSkPib4iEybF0LtVMgrls3dPNfb4dGHU6f9i9hC3mfzfGm+cVwK/EjxclKvVRfc5cAROwBkIwCWogjtQA3WAwQS8gFfw5ny4BffAPZxbXWeR2QdL4x5/AmtWutM=</latexit><latexit sha1_base64="fWeSbrLQ7zRicFastvapA9roySo=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVgThNe8VyUPGzgb+DMlhMrVdyrjt9iWNOhMEMad0O/Mh0E6QMxYyk+U6sSYTwGA1J20KBONHdJPs9haeW6cOBVHaFgRn7NZEgrvWUh9bJkRnp79qM/Elrx2Zw1U2oiGJDBJ4fGsQMGglnRcA+VQQbNrUAYUXtrxCPkELY2LqWrnh1bSkPib4iEybF0LtVMgrls3dPNfb4dGHU6f9i9hC3mfzfGm+cVwK/EjxclKvVRfc5cAROwBkIwCWogjtQA3WAwQS8gFfw5ny4BffAPZxbXWeR2QdL4x5/AmtWutM=</latexit><latexit sha1_base64="fWeSbrLQ7zRicFastvapA9roySo=">AAACZ3iclVDLSgMxFM2Mr1ofbRVEcBMtgqvOjAi6koIu3AgV7APaUjJp2obmMSQZaxnmU9zqN/kJ/oXptAsrCnrhwuE8uJcTRoxq4/vvjruyura+kdvMb23v7BaKpb2GlrHCpI4lk6oVIk0YFaRuqGGkFSmCeMhIMxzfzPTmE1GaSvFophHpcjQUdEAxMpbqFUtJJ+SwEyKVgThNe8VyUPGzgb+DMlhMrVdyrjt9iWNOhMEMad0O/Mh0E6QMxYyk+U6sSYTwGA1J20KBONHdJPs9haeW6cOBVHaFgRn7NZEgrvWUh9bJkRnp79qM/Elrx2Zw1U2oiGJDBJ4fGsQMGglnRcA+VQQbNrUAYUXtrxCPkELY2LqWrnh1bSkPib4iEybF0LtVMgrls3dPNfb4dGHU6f9i9hC3mfzfGm+cVwK/EjxclKvVRfc5cAROwBkIwCWogjtQA3WAwQS8gFfw5ny4BffAPZxbXWeR2QdL4x5/AmtWutM=</latexit>

d̄
<latexit sha1_base64="e5BgL39G0peeqkREXfztvON4GBs=">AAACZ3iclVDLSgMxFE3HV62PtgoiuIkWwVVnRgRdSUEXboQK9gFtKZlM2obmMSQZ6zDMp7jVb/IT/AvTx8KKgl64cDgP7uUEEaPaeN57zllZXVvfyG8WtrZ3doul8l5Ty1hh0sCSSdUOkCaMCtIw1DDSjhRBPGCkFYxvpnrriShNpXg0SUR6HA0FHVCMjKX6pXLaDTjsBkjNQJhl/VLFr3qzgb+DClhMvV/OXXdDiWNOhMEMad3xvcj0UqQMxYxkhW6sSYTwGA1Jx0KBONG9dPZ7Bk8tE8KBVHaFgTP2ayJFXOuEB9bJkRnp79qU/EnrxGZw1UupiGJDBJ4fGsQMGgmnRcCQKoINSyxAWFH7K8QjpBA2tq6lK25DW8pFIlRkwqQYurdKRoF8du+pxi5PFkad/S9mD3GbKfyt8eZ51feq/sNFpVZbdJ8HR+AEnAEfXIIauAN10AAYTMALeAVvuQ+n6Bw4h3Ork1tk9sHSOMefSjO6wg==</latexit><latexit sha1_base64="e5BgL39G0peeqkREXfztvON4GBs=">AAACZ3iclVDLSgMxFE3HV62PtgoiuIkWwVVnRgRdSUEXboQK9gFtKZlM2obmMSQZ6zDMp7jVb/IT/AvTx8KKgl64cDgP7uUEEaPaeN57zllZXVvfyG8WtrZ3doul8l5Ty1hh0sCSSdUOkCaMCtIw1DDSjhRBPGCkFYxvpnrriShNpXg0SUR6HA0FHVCMjKX6pXLaDTjsBkjNQJhl/VLFr3qzgb+DClhMvV/OXXdDiWNOhMEMad3xvcj0UqQMxYxkhW6sSYTwGA1Jx0KBONG9dPZ7Bk8tE8KBVHaFgTP2ayJFXOuEB9bJkRnp79qU/EnrxGZw1UupiGJDBJ4fGsQMGgmnRcCQKoINSyxAWFH7K8QjpBA2tq6lK25DW8pFIlRkwqQYurdKRoF8du+pxi5PFkad/S9mD3GbKfyt8eZ51feq/sNFpVZbdJ8HR+AEnAEfXIIauAN10AAYTMALeAVvuQ+n6Bw4h3Ork1tk9sHSOMefSjO6wg==</latexit><latexit sha1_base64="e5BgL39G0peeqkREXfztvON4GBs=">AAACZ3iclVDLSgMxFE3HV62PtgoiuIkWwVVnRgRdSUEXboQK9gFtKZlM2obmMSQZ6zDMp7jVb/IT/AvTx8KKgl64cDgP7uUEEaPaeN57zllZXVvfyG8WtrZ3doul8l5Ty1hh0sCSSdUOkCaMCtIw1DDSjhRBPGCkFYxvpnrriShNpXg0SUR6HA0FHVCMjKX6pXLaDTjsBkjNQJhl/VLFr3qzgb+DClhMvV/OXXdDiWNOhMEMad3xvcj0UqQMxYxkhW6sSYTwGA1Jx0KBONG9dPZ7Bk8tE8KBVHaFgTP2ayJFXOuEB9bJkRnp79qU/EnrxGZw1UupiGJDBJ4fGsQMGgmnRcCQKoINSyxAWFH7K8QjpBA2tq6lK25DW8pFIlRkwqQYurdKRoF8du+pxi5PFkad/S9mD3GbKfyt8eZ51feq/sNFpVZbdJ8HR+AEnAEfXIIauAN10AAYTMALeAVvuQ+n6Bw4h3Ork1tk9sHSOMefSjO6wg==</latexit><latexit sha1_base64="e5BgL39G0peeqkREXfztvON4GBs=">AAACZ3iclVDLSgMxFE3HV62PtgoiuIkWwVVnRgRdSUEXboQK9gFtKZlM2obmMSQZ6zDMp7jVb/IT/AvTx8KKgl64cDgP7uUEEaPaeN57zllZXVvfyG8WtrZ3doul8l5Ty1hh0sCSSdUOkCaMCtIw1DDSjhRBPGCkFYxvpnrriShNpXg0SUR6HA0FHVCMjKX6pXLaDTjsBkjNQJhl/VLFr3qzgb+DClhMvV/OXXdDiWNOhMEMad3xvcj0UqQMxYxkhW6sSYTwGA1Jx0KBONG9dPZ7Bk8tE8KBVHaFgTP2ayJFXOuEB9bJkRnp79qU/EnrxGZw1UupiGJDBJ4fGsQMGgmnRcCQKoINSyxAWFH7K8QjpBA2tq6lK25DW8pFIlRkwqQYurdKRoF8du+pxi5PFkad/S9mD3GbKfyt8eZ51feq/sNFpVZbdJ8HR+AEnAEfXIIauAN10AAYTMALeAVvuQ+n6Bw4h3Ork1tk9sHSOMefSjO6wg==</latexit>
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quantum B-violationthermal B-violation
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hWfW i = quantum
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The chiral EW interactions lead to anomalies in B and L 
  

 
 
 
 
 
At high temperature large thermal fluctuations of Wµ

a (aka electroweak 
sphaleron) mediate unsuppressed baryon-number violation 

Standard Model baryon-number violation @ high temperature

@µj
µ
B = @µj

µ
L = 3⇥

✓
g2

32⇡2
W a

µ⌫
fW aµ⌫ � g02

32⇡2
Yµ⌫ Ỹ
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electroweak	
sphaleron	

�B = �L = ±3
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�B ⇠ ↵5
WT
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at T > 100 GeV
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SM B-number violation plays an important 
role in many models of baryogenesis	

[Klinkhamer	&	Manton	(1984);				Kuzmin,	Rubakov,	&	Shaposhnikov	(1985)]	

hWfW i = thermal
<latexit sha1_base64="wlRVzcywXCxJ2Cr/aHLOUKlMOT0="></latexit>



outline	

(1)  testing electroweak baryogenesis !
on the collider & cosmological frontiers!
!
!
(2)  a new perspective on !
baryogenesis from (lepto-)bubbles!
!
!
(3)  baryon asymmetry!
from magnetic helicity	



If the SM admits B-number violation does it admit baryogenesis? 

Electroweak baryogenesis!
[Kuzmin,	Rubakov,	&	Shaposhnikov	(1985);			Cohen,	Kaplan,	&	Nelson	(1990)]	

hHiggsi = v(T )hHiggsi = 0

Matter        Antimatter Matter        Antimatter
wall biases matter creation

(CP-violating scattering)
shuts off if v(T)/T >1

�B = +3
<latexit sha1_base64="lZs9NdGuApRDO1XA0yrwvon33B0="></latexit>

t ⇡ 10 ps , T ⇡ 100 GeV
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the SM predicts 

To bubble or not to bubble? … that’s the trouble!!

continuous crossover 
(no bubbles) 

[D’Onofrio	&	Rummakainen	(2015)]	
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FIG. 2: The continuum limit of ⟨φ†φ⟩ at a few selected tem-
perature values. The statistical errors are too small to be
visible at this scale.
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FIG. 3: The continuum result of ⟨φ†φ⟩, compared with the
perturbative broken and symmetric phase results. The shaded
bands are estimations of unknown higher order corrections to
perturbative results. The solid continuous line is an interpo-
lation to the data.

expansion converges quickly.2 There is only a narrow
window of a few GeV around the cross-over temperature
(corresponding to y ≈ 0) where the perturbative expan-
sions do not converge.
The apparent good convergence in the symmetric

2 Figure 3 can be compared with figure 2 in ref. [26], where the
agreement between the lattice and the perturbative results is
much weaker, due to the missing continuum limit of the lattice
results.
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FIG. 4: Above: susceptibility χφ†φ shown at βG = 6, 9 and
16, together with the interpolating functions. The continuum
limit is shown with a heavy line. Below: As above, zoomed-in
to the shaded band near the cross-over region.

phase may be surprising, because in this phase the non-
abelian gauge bosons are perturbatively massless, mak-
ing the physics at soft momentum scales k ∼ g2T non-
perturbative [8]. The excellent match between the lattice
and the perturbation theory means that for the Higgs
condensate their effect remains small. This can be con-
trasted with e.g. the sphaleron rate, which is in essence
completely determined by the soft physics.
We define the pseudocritical temperature by the max-

imum location of the dimensionless susceptibility

χφ†φ = V T
〈

[(φ†φ)V − ⟨(φ†φ)V ⟩]2
〉

, (15)

where (φ†φ)V = 1/V
∫

dV φ†φ is the volume average of
φ†φ. This is shown in figure 4, for the largest simulation
volumes at each lattice spacing. The use of the largest
volumes is justified below. There is a well-defined peak
near the cross-over temperature, however, the location
of the peak has a clear lattice spacing dependence. Be-
cause of the narrowness of the peak, the continuum limit
extrapolation becomes delicate: at a fixed temperature,
the values of χφ†φ at different lattice spacings have large
and non-uniform variation, which can be clearly seen in
the zoomed-in subplot in figure 4. Now a linear or a lin-
ear + quadratic in a continuum extrapolation at fixed
temperature does not give a reasonable result using the
available lattice spacings.
We obtain a much better controlled continuum limit if

if nature allows 

then new physics is 
required! 

H
ig

gs
 fi

el
d 

temperature [GeV] 



Model	 References	

SM	+	Scalar	Singlet	 Espinosa	&	Quiros,	1993;	Benson,	1993;	Choi	&	Volkas,	1993;	McDonald,	1994;	
Vergara,	1996;	Branco,	Delepine,	Emmanuel-Costa,	&	Gonzalez,	1998;	Ham,	
Jeong,	&	Oh,	2004;	Ahriche,	2007;	Espinosa	&	Quiros,	2007;	Profumo,	Ramsey-
Musolf,	&	Shaughnessy,	2007;	Noble	&	Perelstein,	2007;	Espinosa,	Konstandin,	
No,	&	Quiros,	2008;	Ashoorioon	&	Konstandin,	2009;	Das,	Fox,	Kumar,	&	
Weiner,	2009;	Espinosa,	Konstandin,	&	Riva,	2011;	Chung	&	AL,	2011;	
Wainwright,	Profumo,	&	Ramsey-Musolf,	2012;	Barger,	Chung,	AL,	&	Wang,	
2012;Huang,	Shu,	Zhang,	2012;		Katz	&	Perelstein,	2014;	Jiang,	Bian,	Huang,	
Shu,	2015;	Huang	&	Li	2015;	Cline,	Kainulainen,	Tucker-Smith,	2017;	Kurup	&	
Perelstein,	2017;	Chen,	Kozaczuk,	&	Lewsis,	2017	

SM	+	Scalar	Doublet	 Davies,	Froggah,	Jenkins,	&	Moorhouse,	1994;		Huber,	2006;	Fromme,	Huber,	
&	Seniuch,	2006;		Cline,	Kainulainen,	&	Troh,	2011;	Kozhushko	&	Skalozub,	
2011;		

SM	+	Scalar	Triplet	 Patel,	Ramsey-Musolf,	2012;	Patel,	Ramsey-Musolf,	Wise,	2013;	Huang,	Gu,	
Yin,	Yu,	Zhang	2016	

SM	+	Chiral	Fermions	 Carena,	Megevand,	Quiros,	Wagner,	2005	

MSSM	 Carena,	Quiros,	&	Wagner,	1996;		Delepine,	Gerard,	Gonzales	Felipe,	&	
Weyers,	1996;		Cline	&	Kainulainen,	1996;	Laine	&	Rummukainen,	1998;	
Cohen,	Morrissey,	&	Pierce,;	Carena,	Nardini,	Quiros,	&	Wagner,	2012;			

NMSSM	/	nMSSM	/	µνSSM	
	

Pietroni,	1993;	Davies,	Froggah,	&	Moorhouse,	1995;	Huber	&	Schmidt,	2001;	
Ham,	Oh,	Kim,	Yoo,	&	Son,	2004;	Menon,	Morrissey,	&	Wagner,	2004;	
Funakubo,	Tao,	&	Toyoda,	2005;	Huber,	Kontandin,	Prokopec,	&	Schmidt,	
2006;	Chung,	AL,	2010,	Huang,	Kang,	Shu,	Wu,	Yang,	2014;	Bian,	Guo,	Shu	
(2017)	

EFT-like	Approach	(H^6	operator)	 Grojean,	Servant,	Wells,	2005;	Huang,	Gu,	Yin,	Yu,	Zhang	2015;	Huang,	
Joglekar,	Li,	Wagner,	2015;	Huang,	Wan,	Wang,	Cai,	Zhang	2016;	Huang,	Gu,	
Yin,	Yu,	Zhang	2016;	Cao,	F.P.	Huang,	Xie,	Zhang	(2017)	

Many examples of new physics for 1st order EWPT!

(not	to	scale)	



Consider the theory 
  
 SM + a spin-0 colorless uncharged particle   [i.e., real scalar singlet] 

 
 

An example of new physics!
[Espinosa	&	Quiros	(1993);			Choi	&	Volkas	(1993);			McDonald	(1994);				

Profumo,	Ramsey-Musolf,	&	Shaughnessy	(2007)]	

L = LSM +
1

2
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†H � b2 �

2H†H
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Its interactions with the Higgs 
can lead to a 1st order EW PT 

However such an inert particle  
is especially challenging  

to detect! 
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The new physics affects how strongly the Higgs couples to other 
SM particles such as the Z-boson 

Indirect signatures:    Higgs precision!
[Craig,	Englert,	&	McCullough	(2013);			McCullough	(2014);			Curon,	Meade,	&	Yu	(2014)]	
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Z
<latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit>

Z
<latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit>

Z
<latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit>Z

<latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit>

Z
<latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit>

Z
<latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit>

Z
<latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit>Z

<latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit>

h
<latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit>

h
<latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit>

h
<latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit>

h
<latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit> h/s

<latexit sha1_base64="jgdVHCGws2M9BcsWfk9GVnPxvOk=">AAACV3iclVBNSwJBGJ7dvsy+tI5dhiTo5O5GUKcQ6tAlMGpVUJHZcdTB+VhmZqtl8Sd0rd/mr6lR95DapRcGHp4P3neeKGZUG9+fOu7G5tb2TmG3uLd/cHhUKh83tEwUJiGWTKpWhDRhVJDQUMNIK1YE8YiRZjS+m+nNV6I0leLFpDHpcjQUdEAxMpZ6Hnm6V6r4VX8+cB0EOaiAfOq9snPb6UuccCIMZkjrduDHppshZShmZFLsJJrECI/RkLQtFIgT3c3mt07guWX6cCCVfcLAOfs7kSGudcoj6+TIjPSqNiP/0tqJGdx0MyrixBCBF4sGCYNGwtnHYZ8qgg1LLUBYUXsrxCOkEDa2nqUtXqgt5SHRV+SNSTH07pWMI/nuPVKNPZ7mRj35X8wu4jZTtI0Hq/2ug8ZlNbD46apS8/PuC+AUnIELEIBrUAMPoA5CgMEQfIBP8OVMnW932y0srK6TZ07A0rjlHxDqtYA=</latexit><latexit sha1_base64="jgdVHCGws2M9BcsWfk9GVnPxvOk=">AAACV3iclVBNSwJBGJ7dvsy+tI5dhiTo5O5GUKcQ6tAlMGpVUJHZcdTB+VhmZqtl8Sd0rd/mr6lR95DapRcGHp4P3neeKGZUG9+fOu7G5tb2TmG3uLd/cHhUKh83tEwUJiGWTKpWhDRhVJDQUMNIK1YE8YiRZjS+m+nNV6I0leLFpDHpcjQUdEAxMpZ6Hnm6V6r4VX8+cB0EOaiAfOq9snPb6UuccCIMZkjrduDHppshZShmZFLsJJrECI/RkLQtFIgT3c3mt07guWX6cCCVfcLAOfs7kSGudcoj6+TIjPSqNiP/0tqJGdx0MyrixBCBF4sGCYNGwtnHYZ8qgg1LLUBYUXsrxCOkEDa2nqUtXqgt5SHRV+SNSTH07pWMI/nuPVKNPZ7mRj35X8wu4jZTtI0Hq/2ug8ZlNbD46apS8/PuC+AUnIELEIBrUAMPoA5CgMEQfIBP8OVMnW932y0srK6TZ07A0rjlHxDqtYA=</latexit><latexit sha1_base64="jgdVHCGws2M9BcsWfk9GVnPxvOk=">AAACV3iclVBNSwJBGJ7dvsy+tI5dhiTo5O5GUKcQ6tAlMGpVUJHZcdTB+VhmZqtl8Sd0rd/mr6lR95DapRcGHp4P3neeKGZUG9+fOu7G5tb2TmG3uLd/cHhUKh83tEwUJiGWTKpWhDRhVJDQUMNIK1YE8YiRZjS+m+nNV6I0leLFpDHpcjQUdEAxMpZ6Hnm6V6r4VX8+cB0EOaiAfOq9snPb6UuccCIMZkjrduDHppshZShmZFLsJJrECI/RkLQtFIgT3c3mt07guWX6cCCVfcLAOfs7kSGudcoj6+TIjPSqNiP/0tqJGdx0MyrixBCBF4sGCYNGwtnHYZ8qgg1LLUBYUXsrxCOkEDa2nqUtXqgt5SHRV+SNSTH07pWMI/nuPVKNPZ7mRj35X8wu4jZTtI0Hq/2ug8ZlNbD46apS8/PuC+AUnIELEIBrUAMPoA5CgMEQfIBP8OVMnW932y0srK6TZ07A0rjlHxDqtYA=</latexit><latexit sha1_base64="Y48jRd08z1pHQM7nvETN+mxt1VI=">AAACRniclVFNS8NAFNzEqjVWbc9egkXw1CRe9CSCHrwIFUxbaEPZbDbt0v0Iuxs1hP4Br/42D/4WL27bHGzrxYGFYeY95u17cUaJ0r7/Zdk7td29/fqBc9hwjo5Pmo2eErlEOESCCjmIocKUcBxqoikeZBJDFlPcj2d3C7//gqUigj/rIsMRgxNOUoKgNlJ33Gz7HX8Jd5sEFWmDCuOWdTNKBMoZ5hpRqNQw8DMdlVBqgiieO6Nc4QyiGZzgoaEcMqyicjnn3D03SuKmQprHtbtUf3eUkClVsNhUMqinatNbiH95w1yn11FJeJZrzNEqKM2pq4W7+LSbEImRpoUhEEliZnXRFEqItFnNWooXKiN5kCcSv1LBJ969FFks3rxHopDHiqpQzf/XZoKY6XHMwoPN9W6T3mUnMPzJB3VwCs7ABQjAFbgFD6ALQoBAAt7Bh/Vpfdv26jC2VV2oBdZg134Apkayug==</latexit><latexit sha1_base64="bD3vggSt1e/AI5FpB62tyKxWFZ4=">AAACTHiclVFNT8JAEJ1WRURU8OqlkZh4oq0XPRkTPXgxwWiBBAjZLtuyYT+a3a1KCD/Bq/42fo0uHwcRL75kk5f3ZvJmZ+KMUW2CYOa4W9s7hd3iXmm/fHB4VKmWm1rmCpMISyZVO0aaMCpIZKhhpJ0pgnjMSCse3c791gtRmkrxbMYZ6XGUCppQjIyVnoa+7ldqQT1YwNsk4YrUYIVGv+pcdwcS55wIgxnSuhMGmelNkDIUMzItdXNNMoRHKCUdSwXiRPcmi1mn3plVBl4ilX3CeAv1Z8cEca3HPLaVHJmh/u3Nxb+8Tm6Sq96Eiiw3ROBlUJIzz0hv/nFvQBXBho0tQVhRO6uHh0ghbOx61lL8SFvJR2KgyCuTIvXvlMxi+eY/UI19Pl4V6un/2mwQtz0lu/Hw9343SfOiHlr+GEARTuAUziGES7iBe2hABBhSeIcP+HRmzpdbWN7GdVZHOoY1uMVvSbm0zw==</latexit><latexit sha1_base64="bD3vggSt1e/AI5FpB62tyKxWFZ4=">AAACTHiclVFNT8JAEJ1WRURU8OqlkZh4oq0XPRkTPXgxwWiBBAjZLtuyYT+a3a1KCD/Bq/42fo0uHwcRL75kk5f3ZvJmZ+KMUW2CYOa4W9s7hd3iXmm/fHB4VKmWm1rmCpMISyZVO0aaMCpIZKhhpJ0pgnjMSCse3c791gtRmkrxbMYZ6XGUCppQjIyVnoa+7ldqQT1YwNsk4YrUYIVGv+pcdwcS55wIgxnSuhMGmelNkDIUMzItdXNNMoRHKCUdSwXiRPcmi1mn3plVBl4ilX3CeAv1Z8cEca3HPLaVHJmh/u3Nxb+8Tm6Sq96Eiiw3ROBlUJIzz0hv/nFvQBXBho0tQVhRO6uHh0ghbOx61lL8SFvJR2KgyCuTIvXvlMxi+eY/UI19Pl4V6un/2mwQtz0lu/Hw9343SfOiHlr+GEARTuAUziGES7iBe2hABBhSeIcP+HRmzpdbWN7GdVZHOoY1uMVvSbm0zw==</latexit><latexit sha1_base64="9USfm/I5gGXJVC1zyLBHd1fNmmE=">AAACV3iclVDLTgIxFO2Miogv0KWbRmLiiplxoytDogs3JhgdIAFCOp0ONPQxaTsqIXyCW/02vkYLzELAjTdpcnIeubcnShnVxvdnjru1vVPYLe6V9g8Oj47LlZOmlpnCJMSSSdWOkCaMChIaahhpp4ogHjHSikZ3c731SpSmUryYcUp6HA0ETShGxlLPQ0/3y1W/5i8GboIgB1WQT6NfcW67scQZJ8JghrTuBH5qehOkDMWMTEvdTJMU4REakI6FAnGie5PFrVN4YZkYJlLZJwxcsL8TE8S1HvPIOjkyQ72uzcm/tE5mkpvehIo0M0Tg5aIkY9BIOP84jKki2LCxBQgram+FeIgUwsbWs7LFC7WlPCRiRd6YFAPvXsk0ku/eI9XY4+PcqKf/i9lF3GZKtvFgvd9N0LyqBRY/+dW6n3dfBGfgHFyCAFyDOngADRACDAbgA3yCL2fmfLsFt7i0uk6eOQUr41Z+AA+qtXw=</latexit><latexit sha1_base64="jgdVHCGws2M9BcsWfk9GVnPxvOk=">AAACV3iclVBNSwJBGJ7dvsy+tI5dhiTo5O5GUKcQ6tAlMGpVUJHZcdTB+VhmZqtl8Sd0rd/mr6lR95DapRcGHp4P3neeKGZUG9+fOu7G5tb2TmG3uLd/cHhUKh83tEwUJiGWTKpWhDRhVJDQUMNIK1YE8YiRZjS+m+nNV6I0leLFpDHpcjQUdEAxMpZ6Hnm6V6r4VX8+cB0EOaiAfOq9snPb6UuccCIMZkjrduDHppshZShmZFLsJJrECI/RkLQtFIgT3c3mt07guWX6cCCVfcLAOfs7kSGudcoj6+TIjPSqNiP/0tqJGdx0MyrixBCBF4sGCYNGwtnHYZ8qgg1LLUBYUXsrxCOkEDa2nqUtXqgt5SHRV+SNSTH07pWMI/nuPVKNPZ7mRj35X8wu4jZTtI0Hq/2ug8ZlNbD46apS8/PuC+AUnIELEIBrUAMPoA5CgMEQfIBP8OVMnW932y0srK6TZ07A0rjlHxDqtYA=</latexit><latexit sha1_base64="jgdVHCGws2M9BcsWfk9GVnPxvOk=">AAACV3iclVBNSwJBGJ7dvsy+tI5dhiTo5O5GUKcQ6tAlMGpVUJHZcdTB+VhmZqtl8Sd0rd/mr6lR95DapRcGHp4P3neeKGZUG9+fOu7G5tb2TmG3uLd/cHhUKh83tEwUJiGWTKpWhDRhVJDQUMNIK1YE8YiRZjS+m+nNV6I0leLFpDHpcjQUdEAxMpZ6Hnm6V6r4VX8+cB0EOaiAfOq9snPb6UuccCIMZkjrduDHppshZShmZFLsJJrECI/RkLQtFIgT3c3mt07guWX6cCCVfcLAOfs7kSGudcoj6+TIjPSqNiP/0tqJGdx0MyrixBCBF4sGCYNGwtnHYZ8qgg1LLUBYUXsrxCOkEDa2nqUtXqgt5SHRV+SNSTH07pWMI/nuPVKNPZ7mRj35X8wu4jZTtI0Hq/2ug8ZlNbD46apS8/PuC+AUnIELEIBrUAMPoA5CgMEQfIBP8OVMnW932y0srK6TZ07A0rjlHxDqtYA=</latexit><latexit sha1_base64="jgdVHCGws2M9BcsWfk9GVnPxvOk=">AAACV3iclVBNSwJBGJ7dvsy+tI5dhiTo5O5GUKcQ6tAlMGpVUJHZcdTB+VhmZqtl8Sd0rd/mr6lR95DapRcGHp4P3neeKGZUG9+fOu7G5tb2TmG3uLd/cHhUKh83tEwUJiGWTKpWhDRhVJDQUMNIK1YE8YiRZjS+m+nNV6I0leLFpDHpcjQUdEAxMpZ6Hnm6V6r4VX8+cB0EOaiAfOq9snPb6UuccCIMZkjrduDHppshZShmZFLsJJrECI/RkLQtFIgT3c3mt07guWX6cCCVfcLAOfs7kSGudcoj6+TIjPSqNiP/0tqJGdx0MyrixBCBF4sGCYNGwtnHYZ8qgg1LLUBYUXsrxCOkEDa2nqUtXqgt5SHRV+SNSTH07pWMI/nuPVKNPZ7mRj35X8wu4jZTtI0Hq/2ug8ZlNbD46apS8/PuC+AUnIELEIBrUAMPoA5CgMEQfIBP8OVMnW932y0srK6TZ07A0rjlHxDqtYA=</latexit><latexit sha1_base64="jgdVHCGws2M9BcsWfk9GVnPxvOk=">AAACV3iclVBNSwJBGJ7dvsy+tI5dhiTo5O5GUKcQ6tAlMGpVUJHZcdTB+VhmZqtl8Sd0rd/mr6lR95DapRcGHp4P3neeKGZUG9+fOu7G5tb2TmG3uLd/cHhUKh83tEwUJiGWTKpWhDRhVJDQUMNIK1YE8YiRZjS+m+nNV6I0leLFpDHpcjQUdEAxMpZ6Hnm6V6r4VX8+cB0EOaiAfOq9snPb6UuccCIMZkjrduDHppshZShmZFLsJJrECI/RkLQtFIgT3c3mt07guWX6cCCVfcLAOfs7kSGudcoj6+TIjPSqNiP/0tqJGdx0MyrixBCBF4sGCYNGwtnHYZ8qgg1LLUBYUXsrxCOkEDa2nqUtXqgt5SHRV+SNSTH07pWMI/nuPVKNPZ7mRj35X8wu4jZTtI0Hq/2ug8ZlNbD46apS8/PuC+AUnIELEIBrUAMPoA5CgMEQfIBP8OVMnW932y0srK6TZ07A0rjlHxDqtYA=</latexit><latexit sha1_base64="jgdVHCGws2M9BcsWfk9GVnPxvOk=">AAACV3iclVBNSwJBGJ7dvsy+tI5dhiTo5O5GUKcQ6tAlMGpVUJHZcdTB+VhmZqtl8Sd0rd/mr6lR95DapRcGHp4P3neeKGZUG9+fOu7G5tb2TmG3uLd/cHhUKh83tEwUJiGWTKpWhDRhVJDQUMNIK1YE8YiRZjS+m+nNV6I0leLFpDHpcjQUdEAxMpZ6Hnm6V6r4VX8+cB0EOaiAfOq9snPb6UuccCIMZkjrduDHppshZShmZFLsJJrECI/RkLQtFIgT3c3mt07guWX6cCCVfcLAOfs7kSGudcoj6+TIjPSqNiP/0tqJGdx0MyrixBCBF4sGCYNGwtnHYZ8qgg1LLUBYUXsrxCOkEDa2nqUtXqgt5SHRV+SNSTH07pWMI/nuPVKNPZ7mRj35X8wu4jZTtI0Hq/2ug8ZlNbD46apS8/PuC+AUnIELEIBrUAMPoA5CgMEQfIBP8OVMnW932y0srK6TZ07A0rjlHxDqtYA=</latexit><latexit sha1_base64="jgdVHCGws2M9BcsWfk9GVnPxvOk=">AAACV3iclVBNSwJBGJ7dvsy+tI5dhiTo5O5GUKcQ6tAlMGpVUJHZcdTB+VhmZqtl8Sd0rd/mr6lR95DapRcGHp4P3neeKGZUG9+fOu7G5tb2TmG3uLd/cHhUKh83tEwUJiGWTKpWhDRhVJDQUMNIK1YE8YiRZjS+m+nNV6I0leLFpDHpcjQUdEAxMpZ6Hnm6V6r4VX8+cB0EOaiAfOq9snPb6UuccCIMZkjrduDHppshZShmZFLsJJrECI/RkLQtFIgT3c3mt07guWX6cCCVfcLAOfs7kSGudcoj6+TIjPSqNiP/0tqJGdx0MyrixBCBF4sGCYNGwtnHYZ8qgg1LLUBYUXsrxCOkEDa2nqUtXqgt5SHRV+SNSTH07pWMI/nuPVKNPZ7mRj35X8wu4jZTtI0Hq/2ug8ZlNbD46apS8/PuC+AUnIELEIBrUAMPoA5CgMEQfIBP8OVMnW932y0srK6TZ07A0rjlHxDqtYA=</latexit>

h
<latexit sha1_base64="Y07FBXRgypFINsZmfJQEnUDweR8=">AAACVXiclVDLSsNAFJ1ErbU+2urSTbAIrkwigl1JQRduhBaMCm0ok+ltOziPMDNRS+gXuNVvEz9GcNpmodWNFwYO58G9c5KUUW2C4MNxV1bXSuvljcrm1vZOtVbfvdUyUwQiIplU9wnWwKiAyFDD4D5VgHnC4C55uJjpd4+gNJXixkxSiDkeCTqkBBtLdcb9WiM4Dubj/QZhARqomHa/7pz3BpJkHIQhDGvdDYPUxDlWhhIG00ov05Bi8oBH0LVQYA46zueXTr1Dywy8oVT2CePN2e+JHHOtJzyxTo7NWC9rM/IvrZuZYTPOqUgzA4IsFg0z5hnpzb7tDagCYtjEAkwUtbd6ZIwVJsaW82OLH2lL+VgMFDwxKUb+pZJpIp/9a6qJzyeFUU//F7OLuM1UbOPhcr+/we3JcWhx57TRahbdl9E+OkBHKERnqIWuUBtFiCBAL+gVvTnvzqe76pYWVtcpMnvox7jVL40PtNI=</latexit><latexit sha1_base64="Y07FBXRgypFINsZmfJQEnUDweR8=">AAACVXiclVDLSsNAFJ1ErbU+2urSTbAIrkwigl1JQRduhBaMCm0ok+ltOziPMDNRS+gXuNVvEz9GcNpmodWNFwYO58G9c5KUUW2C4MNxV1bXSuvljcrm1vZOtVbfvdUyUwQiIplU9wnWwKiAyFDD4D5VgHnC4C55uJjpd4+gNJXixkxSiDkeCTqkBBtLdcb9WiM4Dubj/QZhARqomHa/7pz3BpJkHIQhDGvdDYPUxDlWhhIG00ov05Bi8oBH0LVQYA46zueXTr1Dywy8oVT2CePN2e+JHHOtJzyxTo7NWC9rM/IvrZuZYTPOqUgzA4IsFg0z5hnpzb7tDagCYtjEAkwUtbd6ZIwVJsaW82OLH2lL+VgMFDwxKUb+pZJpIp/9a6qJzyeFUU//F7OLuM1UbOPhcr+/we3JcWhx57TRahbdl9E+OkBHKERnqIWuUBtFiCBAL+gVvTnvzqe76pYWVtcpMnvox7jVL40PtNI=</latexit><latexit sha1_base64="Y07FBXRgypFINsZmfJQEnUDweR8=">AAACVXiclVDLSsNAFJ1ErbU+2urSTbAIrkwigl1JQRduhBaMCm0ok+ltOziPMDNRS+gXuNVvEz9GcNpmodWNFwYO58G9c5KUUW2C4MNxV1bXSuvljcrm1vZOtVbfvdUyUwQiIplU9wnWwKiAyFDD4D5VgHnC4C55uJjpd4+gNJXixkxSiDkeCTqkBBtLdcb9WiM4Dubj/QZhARqomHa/7pz3BpJkHIQhDGvdDYPUxDlWhhIG00ov05Bi8oBH0LVQYA46zueXTr1Dywy8oVT2CePN2e+JHHOtJzyxTo7NWC9rM/IvrZuZYTPOqUgzA4IsFg0z5hnpzb7tDagCYtjEAkwUtbd6ZIwVJsaW82OLH2lL+VgMFDwxKUb+pZJpIp/9a6qJzyeFUU//F7OLuM1UbOPhcr+/we3JcWhx57TRahbdl9E+OkBHKERnqIWuUBtFiCBAL+gVvTnvzqe76pYWVtcpMnvox7jVL40PtNI=</latexit><latexit sha1_base64="Y07FBXRgypFINsZmfJQEnUDweR8=">AAACVXiclVDLSsNAFJ1ErbU+2urSTbAIrkwigl1JQRduhBaMCm0ok+ltOziPMDNRS+gXuNVvEz9GcNpmodWNFwYO58G9c5KUUW2C4MNxV1bXSuvljcrm1vZOtVbfvdUyUwQiIplU9wnWwKiAyFDD4D5VgHnC4C55uJjpd4+gNJXixkxSiDkeCTqkBBtLdcb9WiM4Dubj/QZhARqomHa/7pz3BpJkHIQhDGvdDYPUxDlWhhIG00ov05Bi8oBH0LVQYA46zueXTr1Dywy8oVT2CePN2e+JHHOtJzyxTo7NWC9rM/IvrZuZYTPOqUgzA4IsFg0z5hnpzb7tDagCYtjEAkwUtbd6ZIwVJsaW82OLH2lL+VgMFDwxKUb+pZJpIp/9a6qJzyeFUU//F7OLuM1UbOPhcr+/we3JcWhx57TRahbdl9E+OkBHKERnqIWuUBtFiCBAL+gVvTnvzqe76pYWVtcpMnvox7jVL40PtNI=</latexit>

h
<latexit sha1_base64="Y07FBXRgypFINsZmfJQEnUDweR8=">AAACVXiclVDLSsNAFJ1ErbU+2urSTbAIrkwigl1JQRduhBaMCm0ok+ltOziPMDNRS+gXuNVvEz9GcNpmodWNFwYO58G9c5KUUW2C4MNxV1bXSuvljcrm1vZOtVbfvdUyUwQiIplU9wnWwKiAyFDD4D5VgHnC4C55uJjpd4+gNJXixkxSiDkeCTqkBBtLdcb9WiM4Dubj/QZhARqomHa/7pz3BpJkHIQhDGvdDYPUxDlWhhIG00ov05Bi8oBH0LVQYA46zueXTr1Dywy8oVT2CePN2e+JHHOtJzyxTo7NWC9rM/IvrZuZYTPOqUgzA4IsFg0z5hnpzb7tDagCYtjEAkwUtbd6ZIwVJsaW82OLH2lL+VgMFDwxKUb+pZJpIp/9a6qJzyeFUU//F7OLuM1UbOPhcr+/we3JcWhx57TRahbdl9E+OkBHKERnqIWuUBtFiCBAL+gVvTnvzqe76pYWVtcpMnvox7jVL40PtNI=</latexit><latexit sha1_base64="Y07FBXRgypFINsZmfJQEnUDweR8=">AAACVXiclVDLSsNAFJ1ErbU+2urSTbAIrkwigl1JQRduhBaMCm0ok+ltOziPMDNRS+gXuNVvEz9GcNpmodWNFwYO58G9c5KUUW2C4MNxV1bXSuvljcrm1vZOtVbfvdUyUwQiIplU9wnWwKiAyFDD4D5VgHnC4C55uJjpd4+gNJXixkxSiDkeCTqkBBtLdcb9WiM4Dubj/QZhARqomHa/7pz3BpJkHIQhDGvdDYPUxDlWhhIG00ov05Bi8oBH0LVQYA46zueXTr1Dywy8oVT2CePN2e+JHHOtJzyxTo7NWC9rM/IvrZuZYTPOqUgzA4IsFg0z5hnpzb7tDagCYtjEAkwUtbd6ZIwVJsaW82OLH2lL+VgMFDwxKUb+pZJpIp/9a6qJzyeFUU//F7OLuM1UbOPhcr+/we3JcWhx57TRahbdl9E+OkBHKERnqIWuUBtFiCBAL+gVvTnvzqe76pYWVtcpMnvox7jVL40PtNI=</latexit><latexit sha1_base64="Y07FBXRgypFINsZmfJQEnUDweR8=">AAACVXiclVDLSsNAFJ1ErbU+2urSTbAIrkwigl1JQRduhBaMCm0ok+ltOziPMDNRS+gXuNVvEz9GcNpmodWNFwYO58G9c5KUUW2C4MNxV1bXSuvljcrm1vZOtVbfvdUyUwQiIplU9wnWwKiAyFDD4D5VgHnC4C55uJjpd4+gNJXixkxSiDkeCTqkBBtLdcb9WiM4Dubj/QZhARqomHa/7pz3BpJkHIQhDGvdDYPUxDlWhhIG00ov05Bi8oBH0LVQYA46zueXTr1Dywy8oVT2CePN2e+JHHOtJzyxTo7NWC9rM/IvrZuZYTPOqUgzA4IsFg0z5hnpzb7tDagCYtjEAkwUtbd6ZIwVJsaW82OLH2lL+VgMFDwxKUb+pZJpIp/9a6qJzyeFUU//F7OLuM1UbOPhcr+/we3JcWhx57TRahbdl9E+OkBHKERnqIWuUBtFiCBAL+gVvTnvzqe76pYWVtcpMnvox7jVL40PtNI=</latexit><latexit sha1_base64="Y07FBXRgypFINsZmfJQEnUDweR8=">AAACVXiclVDLSsNAFJ1ErbU+2urSTbAIrkwigl1JQRduhBaMCm0ok+ltOziPMDNRS+gXuNVvEz9GcNpmodWNFwYO58G9c5KUUW2C4MNxV1bXSuvljcrm1vZOtVbfvdUyUwQiIplU9wnWwKiAyFDD4D5VgHnC4C55uJjpd4+gNJXixkxSiDkeCTqkBBtLdcb9WiM4Dubj/QZhARqomHa/7pz3BpJkHIQhDGvdDYPUxDlWhhIG00ov05Bi8oBH0LVQYA46zueXTr1Dywy8oVT2CePN2e+JHHOtJzyxTo7NWC9rM/IvrZuZYTPOqUgzA4IsFg0z5hnpzb7tDagCYtjEAkwUtbd6ZIwVJsaW82OLH2lL+VgMFDwxKUb+pZJpIp/9a6qJzyeFUU//F7OLuM1UbOPhcr+/we3JcWhx57TRahbdl9E+OkBHKERnqIWuUBtFiCBAL+gVvTnvzqe76pYWVtcpMnvox7jVL40PtNI=</latexit>

h
<latexit sha1_base64="Y07FBXRgypFINsZmfJQEnUDweR8=">AAACVXiclVDLSsNAFJ1ErbU+2urSTbAIrkwigl1JQRduhBaMCm0ok+ltOziPMDNRS+gXuNVvEz9GcNpmodWNFwYO58G9c5KUUW2C4MNxV1bXSuvljcrm1vZOtVbfvdUyUwQiIplU9wnWwKiAyFDD4D5VgHnC4C55uJjpd4+gNJXixkxSiDkeCTqkBBtLdcb9WiM4Dubj/QZhARqomHa/7pz3BpJkHIQhDGvdDYPUxDlWhhIG00ov05Bi8oBH0LVQYA46zueXTr1Dywy8oVT2CePN2e+JHHOtJzyxTo7NWC9rM/IvrZuZYTPOqUgzA4IsFg0z5hnpzb7tDagCYtjEAkwUtbd6ZIwVJsaW82OLH2lL+VgMFDwxKUb+pZJpIp/9a6qJzyeFUU//F7OLuM1UbOPhcr+/we3JcWhx57TRahbdl9E+OkBHKERnqIWuUBtFiCBAL+gVvTnvzqe76pYWVtcpMnvox7jVL40PtNI=</latexit><latexit sha1_base64="Y07FBXRgypFINsZmfJQEnUDweR8=">AAACVXiclVDLSsNAFJ1ErbU+2urSTbAIrkwigl1JQRduhBaMCm0ok+ltOziPMDNRS+gXuNVvEz9GcNpmodWNFwYO58G9c5KUUW2C4MNxV1bXSuvljcrm1vZOtVbfvdUyUwQiIplU9wnWwKiAyFDD4D5VgHnC4C55uJjpd4+gNJXixkxSiDkeCTqkBBtLdcb9WiM4Dubj/QZhARqomHa/7pz3BpJkHIQhDGvdDYPUxDlWhhIG00ov05Bi8oBH0LVQYA46zueXTr1Dywy8oVT2CePN2e+JHHOtJzyxTo7NWC9rM/IvrZuZYTPOqUgzA4IsFg0z5hnpzb7tDagCYtjEAkwUtbd6ZIwVJsaW82OLH2lL+VgMFDwxKUb+pZJpIp/9a6qJzyeFUU//F7OLuM1UbOPhcr+/we3JcWhx57TRahbdl9E+OkBHKERnqIWuUBtFiCBAL+gVvTnvzqe76pYWVtcpMnvox7jVL40PtNI=</latexit><latexit sha1_base64="Y07FBXRgypFINsZmfJQEnUDweR8=">AAACVXiclVDLSsNAFJ1ErbU+2urSTbAIrkwigl1JQRduhBaMCm0ok+ltOziPMDNRS+gXuNVvEz9GcNpmodWNFwYO58G9c5KUUW2C4MNxV1bXSuvljcrm1vZOtVbfvdUyUwQiIplU9wnWwKiAyFDD4D5VgHnC4C55uJjpd4+gNJXixkxSiDkeCTqkBBtLdcb9WiM4Dubj/QZhARqomHa/7pz3BpJkHIQhDGvdDYPUxDlWhhIG00ov05Bi8oBH0LVQYA46zueXTr1Dywy8oVT2CePN2e+JHHOtJzyxTo7NWC9rM/IvrZuZYTPOqUgzA4IsFg0z5hnpzb7tDagCYtjEAkwUtbd6ZIwVJsaW82OLH2lL+VgMFDwxKUb+pZJpIp/9a6qJzyeFUU//F7OLuM1UbOPhcr+/we3JcWhx57TRahbdl9E+OkBHKERnqIWuUBtFiCBAL+gVvTnvzqe76pYWVtcpMnvox7jVL40PtNI=</latexit><latexit sha1_base64="Y07FBXRgypFINsZmfJQEnUDweR8=">AAACVXiclVDLSsNAFJ1ErbU+2urSTbAIrkwigl1JQRduhBaMCm0ok+ltOziPMDNRS+gXuNVvEz9GcNpmodWNFwYO58G9c5KUUW2C4MNxV1bXSuvljcrm1vZOtVbfvdUyUwQiIplU9wnWwKiAyFDD4D5VgHnC4C55uJjpd4+gNJXixkxSiDkeCTqkBBtLdcb9WiM4Dubj/QZhARqomHa/7pz3BpJkHIQhDGvdDYPUxDlWhhIG00ov05Bi8oBH0LVQYA46zueXTr1Dywy8oVT2CePN2e+JHHOtJzyxTo7NWC9rM/IvrZuZYTPOqUgzA4IsFg0z5hnpzb7tDagCYtjEAkwUtbd6ZIwVJsaW82OLH2lL+VgMFDwxKUb+pZJpIp/9a6qJzyeFUU//F7OLuM1UbOPhcr+/we3JcWhx57TRahbdl9E+OkBHKERnqIWuUBtFiCBAL+gVvTnvzqe76pYWVtcpMnvox7jVL40PtNI=</latexit>h

<latexit sha1_base64="Y07FBXRgypFINsZmfJQEnUDweR8=">AAACVXiclVDLSsNAFJ1ErbU+2urSTbAIrkwigl1JQRduhBaMCm0ok+ltOziPMDNRS+gXuNVvEz9GcNpmodWNFwYO58G9c5KUUW2C4MNxV1bXSuvljcrm1vZOtVbfvdUyUwQiIplU9wnWwKiAyFDD4D5VgHnC4C55uJjpd4+gNJXixkxSiDkeCTqkBBtLdcb9WiM4Dubj/QZhARqomHa/7pz3BpJkHIQhDGvdDYPUxDlWhhIG00ov05Bi8oBH0LVQYA46zueXTr1Dywy8oVT2CePN2e+JHHOtJzyxTo7NWC9rM/IvrZuZYTPOqUgzA4IsFg0z5hnpzb7tDagCYtjEAkwUtbd6ZIwVJsaW82OLH2lL+VgMFDwxKUb+pZJpIp/9a6qJzyeFUU//F7OLuM1UbOPhcr+/we3JcWhx57TRahbdl9E+OkBHKERnqIWuUBtFiCBAL+gVvTnvzqe76pYWVtcpMnvox7jVL40PtNI=</latexit><latexit sha1_base64="Y07FBXRgypFINsZmfJQEnUDweR8=">AAACVXiclVDLSsNAFJ1ErbU+2urSTbAIrkwigl1JQRduhBaMCm0ok+ltOziPMDNRS+gXuNVvEz9GcNpmodWNFwYO58G9c5KUUW2C4MNxV1bXSuvljcrm1vZOtVbfvdUyUwQiIplU9wnWwKiAyFDD4D5VgHnC4C55uJjpd4+gNJXixkxSiDkeCTqkBBtLdcb9WiM4Dubj/QZhARqomHa/7pz3BpJkHIQhDGvdDYPUxDlWhhIG00ov05Bi8oBH0LVQYA46zueXTr1Dywy8oVT2CePN2e+JHHOtJzyxTo7NWC9rM/IvrZuZYTPOqUgzA4IsFg0z5hnpzb7tDagCYtjEAkwUtbd6ZIwVJsaW82OLH2lL+VgMFDwxKUb+pZJpIp/9a6qJzyeFUU//F7OLuM1UbOPhcr+/we3JcWhx57TRahbdl9E+OkBHKERnqIWuUBtFiCBAL+gVvTnvzqe76pYWVtcpMnvox7jVL40PtNI=</latexit><latexit sha1_base64="Y07FBXRgypFINsZmfJQEnUDweR8=">AAACVXiclVDLSsNAFJ1ErbU+2urSTbAIrkwigl1JQRduhBaMCm0ok+ltOziPMDNRS+gXuNVvEz9GcNpmodWNFwYO58G9c5KUUW2C4MNxV1bXSuvljcrm1vZOtVbfvdUyUwQiIplU9wnWwKiAyFDD4D5VgHnC4C55uJjpd4+gNJXixkxSiDkeCTqkBBtLdcb9WiM4Dubj/QZhARqomHa/7pz3BpJkHIQhDGvdDYPUxDlWhhIG00ov05Bi8oBH0LVQYA46zueXTr1Dywy8oVT2CePN2e+JHHOtJzyxTo7NWC9rM/IvrZuZYTPOqUgzA4IsFg0z5hnpzb7tDagCYtjEAkwUtbd6ZIwVJsaW82OLH2lL+VgMFDwxKUb+pZJpIp/9a6qJzyeFUU//F7OLuM1UbOPhcr+/we3JcWhx57TRahbdl9E+OkBHKERnqIWuUBtFiCBAL+gVvTnvzqe76pYWVtcpMnvox7jVL40PtNI=</latexit><latexit sha1_base64="Y07FBXRgypFINsZmfJQEnUDweR8=">AAACVXiclVDLSsNAFJ1ErbU+2urSTbAIrkwigl1JQRduhBaMCm0ok+ltOziPMDNRS+gXuNVvEz9GcNpmodWNFwYO58G9c5KUUW2C4MNxV1bXSuvljcrm1vZOtVbfvdUyUwQiIplU9wnWwKiAyFDD4D5VgHnC4C55uJjpd4+gNJXixkxSiDkeCTqkBBtLdcb9WiM4Dubj/QZhARqomHa/7pz3BpJkHIQhDGvdDYPUxDlWhhIG00ov05Bi8oBH0LVQYA46zueXTr1Dywy8oVT2CePN2e+JHHOtJzyxTo7NWC9rM/IvrZuZYTPOqUgzA4IsFg0z5hnpzb7tDagCYtjEAkwUtbd6ZIwVJsaW82OLH2lL+VgMFDwxKUb+pZJpIp/9a6qJzyeFUU//F7OLuM1UbOPhcr+/we3JcWhx57TRahbdl9E+OkBHKERnqIWuUBtFiCBAL+gVvTnvzqe76pYWVtcpMnvox7jVL40PtNI=</latexit>

Z
<latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit>
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h
<latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit> h/s

<latexit sha1_base64="jgdVHCGws2M9BcsWfk9GVnPxvOk=">AAACV3iclVBNSwJBGJ7dvsy+tI5dhiTo5O5GUKcQ6tAlMGpVUJHZcdTB+VhmZqtl8Sd0rd/mr6lR95DapRcGHp4P3neeKGZUG9+fOu7G5tb2TmG3uLd/cHhUKh83tEwUJiGWTKpWhDRhVJDQUMNIK1YE8YiRZjS+m+nNV6I0leLFpDHpcjQUdEAxMpZ6Hnm6V6r4VX8+cB0EOaiAfOq9snPb6UuccCIMZkjrduDHppshZShmZFLsJJrECI/RkLQtFIgT3c3mt07guWX6cCCVfcLAOfs7kSGudcoj6+TIjPSqNiP/0tqJGdx0MyrixBCBF4sGCYNGwtnHYZ8qgg1LLUBYUXsrxCOkEDa2nqUtXqgt5SHRV+SNSTH07pWMI/nuPVKNPZ7mRj35X8wu4jZTtI0Hq/2ug8ZlNbD46apS8/PuC+AUnIELEIBrUAMPoA5CgMEQfIBP8OVMnW932y0srK6TZ07A0rjlHxDqtYA=</latexit><latexit sha1_base64="jgdVHCGws2M9BcsWfk9GVnPxvOk=">AAACV3iclVBNSwJBGJ7dvsy+tI5dhiTo5O5GUKcQ6tAlMGpVUJHZcdTB+VhmZqtl8Sd0rd/mr6lR95DapRcGHp4P3neeKGZUG9+fOu7G5tb2TmG3uLd/cHhUKh83tEwUJiGWTKpWhDRhVJDQUMNIK1YE8YiRZjS+m+nNV6I0leLFpDHpcjQUdEAxMpZ6Hnm6V6r4VX8+cB0EOaiAfOq9snPb6UuccCIMZkjrduDHppshZShmZFLsJJrECI/RkLQtFIgT3c3mt07guWX6cCCVfcLAOfs7kSGudcoj6+TIjPSqNiP/0tqJGdx0MyrixBCBF4sGCYNGwtnHYZ8qgg1LLUBYUXsrxCOkEDa2nqUtXqgt5SHRV+SNSTH07pWMI/nuPVKNPZ7mRj35X8wu4jZTtI0Hq/2ug8ZlNbD46apS8/PuC+AUnIELEIBrUAMPoA5CgMEQfIBP8OVMnW932y0srK6TZ07A0rjlHxDqtYA=</latexit><latexit sha1_base64="jgdVHCGws2M9BcsWfk9GVnPxvOk=">AAACV3iclVBNSwJBGJ7dvsy+tI5dhiTo5O5GUKcQ6tAlMGpVUJHZcdTB+VhmZqtl8Sd0rd/mr6lR95DapRcGHp4P3neeKGZUG9+fOu7G5tb2TmG3uLd/cHhUKh83tEwUJiGWTKpWhDRhVJDQUMNIK1YE8YiRZjS+m+nNV6I0leLFpDHpcjQUdEAxMpZ6Hnm6V6r4VX8+cB0EOaiAfOq9snPb6UuccCIMZkjrduDHppshZShmZFLsJJrECI/RkLQtFIgT3c3mt07guWX6cCCVfcLAOfs7kSGudcoj6+TIjPSqNiP/0tqJGdx0MyrixBCBF4sGCYNGwtnHYZ8qgg1LLUBYUXsrxCOkEDa2nqUtXqgt5SHRV+SNSTH07pWMI/nuPVKNPZ7mRj35X8wu4jZTtI0Hq/2ug8ZlNbD46apS8/PuC+AUnIELEIBrUAMPoA5CgMEQfIBP8OVMnW932y0srK6TZ07A0rjlHxDqtYA=</latexit><latexit sha1_base64="Y48jRd08z1pHQM7nvETN+mxt1VI=">AAACRniclVFNS8NAFNzEqjVWbc9egkXw1CRe9CSCHrwIFUxbaEPZbDbt0v0Iuxs1hP4Br/42D/4WL27bHGzrxYGFYeY95u17cUaJ0r7/Zdk7td29/fqBc9hwjo5Pmo2eErlEOESCCjmIocKUcBxqoikeZBJDFlPcj2d3C7//gqUigj/rIsMRgxNOUoKgNlJ33Gz7HX8Jd5sEFWmDCuOWdTNKBMoZ5hpRqNQw8DMdlVBqgiieO6Nc4QyiGZzgoaEcMqyicjnn3D03SuKmQprHtbtUf3eUkClVsNhUMqinatNbiH95w1yn11FJeJZrzNEqKM2pq4W7+LSbEImRpoUhEEliZnXRFEqItFnNWooXKiN5kCcSv1LBJ969FFks3rxHopDHiqpQzf/XZoKY6XHMwoPN9W6T3mUnMPzJB3VwCs7ABQjAFbgFD6ALQoBAAt7Bh/Vpfdv26jC2VV2oBdZg134Apkayug==</latexit><latexit sha1_base64="bD3vggSt1e/AI5FpB62tyKxWFZ4=">AAACTHiclVFNT8JAEJ1WRURU8OqlkZh4oq0XPRkTPXgxwWiBBAjZLtuyYT+a3a1KCD/Bq/42fo0uHwcRL75kk5f3ZvJmZ+KMUW2CYOa4W9s7hd3iXmm/fHB4VKmWm1rmCpMISyZVO0aaMCpIZKhhpJ0pgnjMSCse3c791gtRmkrxbMYZ6XGUCppQjIyVnoa+7ldqQT1YwNsk4YrUYIVGv+pcdwcS55wIgxnSuhMGmelNkDIUMzItdXNNMoRHKCUdSwXiRPcmi1mn3plVBl4ilX3CeAv1Z8cEca3HPLaVHJmh/u3Nxb+8Tm6Sq96Eiiw3ROBlUJIzz0hv/nFvQBXBho0tQVhRO6uHh0ghbOx61lL8SFvJR2KgyCuTIvXvlMxi+eY/UI19Pl4V6un/2mwQtz0lu/Hw9343SfOiHlr+GEARTuAUziGES7iBe2hABBhSeIcP+HRmzpdbWN7GdVZHOoY1uMVvSbm0zw==</latexit><latexit sha1_base64="bD3vggSt1e/AI5FpB62tyKxWFZ4=">AAACTHiclVFNT8JAEJ1WRURU8OqlkZh4oq0XPRkTPXgxwWiBBAjZLtuyYT+a3a1KCD/Bq/42fo0uHwcRL75kk5f3ZvJmZ+KMUW2CYOa4W9s7hd3iXmm/fHB4VKmWm1rmCpMISyZVO0aaMCpIZKhhpJ0pgnjMSCse3c791gtRmkrxbMYZ6XGUCppQjIyVnoa+7ldqQT1YwNsk4YrUYIVGv+pcdwcS55wIgxnSuhMGmelNkDIUMzItdXNNMoRHKCUdSwXiRPcmi1mn3plVBl4ilX3CeAv1Z8cEca3HPLaVHJmh/u3Nxb+8Tm6Sq96Eiiw3ROBlUJIzz0hv/nFvQBXBho0tQVhRO6uHh0ghbOx61lL8SFvJR2KgyCuTIvXvlMxi+eY/UI19Pl4V6un/2mwQtz0lu/Hw9343SfOiHlr+GEARTuAUziGES7iBe2hABBhSeIcP+HRmzpdbWN7GdVZHOoY1uMVvSbm0zw==</latexit><latexit sha1_base64="9USfm/I5gGXJVC1zyLBHd1fNmmE=">AAACV3iclVDLTgIxFO2Miogv0KWbRmLiiplxoytDogs3JhgdIAFCOp0ONPQxaTsqIXyCW/02vkYLzELAjTdpcnIeubcnShnVxvdnjru1vVPYLe6V9g8Oj47LlZOmlpnCJMSSSdWOkCaMChIaahhpp4ogHjHSikZ3c731SpSmUryYcUp6HA0ETShGxlLPQ0/3y1W/5i8GboIgB1WQT6NfcW67scQZJ8JghrTuBH5qehOkDMWMTEvdTJMU4REakI6FAnGie5PFrVN4YZkYJlLZJwxcsL8TE8S1HvPIOjkyQ72uzcm/tE5mkpvehIo0M0Tg5aIkY9BIOP84jKki2LCxBQgram+FeIgUwsbWs7LFC7WlPCRiRd6YFAPvXsk0ku/eI9XY4+PcqKf/i9lF3GZKtvFgvd9N0LyqBRY/+dW6n3dfBGfgHFyCAFyDOngADRACDAbgA3yCL2fmfLsFt7i0uk6eOQUr41Z+AA+qtXw=</latexit><latexit sha1_base64="jgdVHCGws2M9BcsWfk9GVnPxvOk=">AAACV3iclVBNSwJBGJ7dvsy+tI5dhiTo5O5GUKcQ6tAlMGpVUJHZcdTB+VhmZqtl8Sd0rd/mr6lR95DapRcGHp4P3neeKGZUG9+fOu7G5tb2TmG3uLd/cHhUKh83tEwUJiGWTKpWhDRhVJDQUMNIK1YE8YiRZjS+m+nNV6I0leLFpDHpcjQUdEAxMpZ6Hnm6V6r4VX8+cB0EOaiAfOq9snPb6UuccCIMZkjrduDHppshZShmZFLsJJrECI/RkLQtFIgT3c3mt07guWX6cCCVfcLAOfs7kSGudcoj6+TIjPSqNiP/0tqJGdx0MyrixBCBF4sGCYNGwtnHYZ8qgg1LLUBYUXsrxCOkEDa2nqUtXqgt5SHRV+SNSTH07pWMI/nuPVKNPZ7mRj35X8wu4jZTtI0Hq/2ug8ZlNbD46apS8/PuC+AUnIELEIBrUAMPoA5CgMEQfIBP8OVMnW932y0srK6TZ07A0rjlHxDqtYA=</latexit><latexit sha1_base64="jgdVHCGws2M9BcsWfk9GVnPxvOk=">AAACV3iclVBNSwJBGJ7dvsy+tI5dhiTo5O5GUKcQ6tAlMGpVUJHZcdTB+VhmZqtl8Sd0rd/mr6lR95DapRcGHp4P3neeKGZUG9+fOu7G5tb2TmG3uLd/cHhUKh83tEwUJiGWTKpWhDRhVJDQUMNIK1YE8YiRZjS+m+nNV6I0leLFpDHpcjQUdEAxMpZ6Hnm6V6r4VX8+cB0EOaiAfOq9snPb6UuccCIMZkjrduDHppshZShmZFLsJJrECI/RkLQtFIgT3c3mt07guWX6cCCVfcLAOfs7kSGudcoj6+TIjPSqNiP/0tqJGdx0MyrixBCBF4sGCYNGwtnHYZ8qgg1LLUBYUXsrxCOkEDa2nqUtXqgt5SHRV+SNSTH07pWMI/nuPVKNPZ7mRj35X8wu4jZTtI0Hq/2ug8ZlNbD46apS8/PuC+AUnIELEIBrUAMPoA5CgMEQfIBP8OVMnW932y0srK6TZ07A0rjlHxDqtYA=</latexit><latexit sha1_base64="jgdVHCGws2M9BcsWfk9GVnPxvOk=">AAACV3iclVBNSwJBGJ7dvsy+tI5dhiTo5O5GUKcQ6tAlMGpVUJHZcdTB+VhmZqtl8Sd0rd/mr6lR95DapRcGHp4P3neeKGZUG9+fOu7G5tb2TmG3uLd/cHhUKh83tEwUJiGWTKpWhDRhVJDQUMNIK1YE8YiRZjS+m+nNV6I0leLFpDHpcjQUdEAxMpZ6Hnm6V6r4VX8+cB0EOaiAfOq9snPb6UuccCIMZkjrduDHppshZShmZFLsJJrECI/RkLQtFIgT3c3mt07guWX6cCCVfcLAOfs7kSGudcoj6+TIjPSqNiP/0tqJGdx0MyrixBCBF4sGCYNGwtnHYZ8qgg1LLUBYUXsrxCOkEDa2nqUtXqgt5SHRV+SNSTH07pWMI/nuPVKNPZ7mRj35X8wu4jZTtI0Hq/2ug8ZlNbD46apS8/PuC+AUnIELEIBrUAMPoA5CgMEQfIBP8OVMnW932y0srK6TZ07A0rjlHxDqtYA=</latexit><latexit sha1_base64="jgdVHCGws2M9BcsWfk9GVnPxvOk=">AAACV3iclVBNSwJBGJ7dvsy+tI5dhiTo5O5GUKcQ6tAlMGpVUJHZcdTB+VhmZqtl8Sd0rd/mr6lR95DapRcGHp4P3neeKGZUG9+fOu7G5tb2TmG3uLd/cHhUKh83tEwUJiGWTKpWhDRhVJDQUMNIK1YE8YiRZjS+m+nNV6I0leLFpDHpcjQUdEAxMpZ6Hnm6V6r4VX8+cB0EOaiAfOq9snPb6UuccCIMZkjrduDHppshZShmZFLsJJrECI/RkLQtFIgT3c3mt07guWX6cCCVfcLAOfs7kSGudcoj6+TIjPSqNiP/0tqJGdx0MyrixBCBF4sGCYNGwtnHYZ8qgg1LLUBYUXsrxCOkEDa2nqUtXqgt5SHRV+SNSTH07pWMI/nuPVKNPZ7mRj35X8wu4jZTtI0Hq/2ug8ZlNbD46apS8/PuC+AUnIELEIBrUAMPoA5CgMEQfIBP8OVMnW932y0srK6TZ07A0rjlHxDqtYA=</latexit><latexit sha1_base64="jgdVHCGws2M9BcsWfk9GVnPxvOk=">AAACV3iclVBNSwJBGJ7dvsy+tI5dhiTo5O5GUKcQ6tAlMGpVUJHZcdTB+VhmZqtl8Sd0rd/mr6lR95DapRcGHp4P3neeKGZUG9+fOu7G5tb2TmG3uLd/cHhUKh83tEwUJiGWTKpWhDRhVJDQUMNIK1YE8YiRZjS+m+nNV6I0leLFpDHpcjQUdEAxMpZ6Hnm6V6r4VX8+cB0EOaiAfOq9snPb6UuccCIMZkjrduDHppshZShmZFLsJJrECI/RkLQtFIgT3c3mt07guWX6cCCVfcLAOfs7kSGudcoj6+TIjPSqNiP/0tqJGdx0MyrixBCBF4sGCYNGwtnHYZ8qgg1LLUBYUXsrxCOkEDa2nqUtXqgt5SHRV+SNSTH07pWMI/nuPVKNPZ7mRj35X8wu4jZTtI0Hq/2ug8ZlNbD46apS8/PuC+AUnIELEIBrUAMPoA5CgMEQfIBP8OVMnW932y0srK6TZ07A0rjlHxDqtYA=</latexit><latexit sha1_base64="jgdVHCGws2M9BcsWfk9GVnPxvOk=">AAACV3iclVBNSwJBGJ7dvsy+tI5dhiTo5O5GUKcQ6tAlMGpVUJHZcdTB+VhmZqtl8Sd0rd/mr6lR95DapRcGHp4P3neeKGZUG9+fOu7G5tb2TmG3uLd/cHhUKh83tEwUJiGWTKpWhDRhVJDQUMNIK1YE8YiRZjS+m+nNV6I0leLFpDHpcjQUdEAxMpZ6Hnm6V6r4VX8+cB0EOaiAfOq9snPb6UuccCIMZkjrduDHppshZShmZFLsJJrECI/RkLQtFIgT3c3mt07guWX6cCCVfcLAOfs7kSGudcoj6+TIjPSqNiP/0tqJGdx0MyrixBCBF4sGCYNGwtnHYZ8qgg1LLUBYUXsrxCOkEDa2nqUtXqgt5SHRV+SNSTH07pWMI/nuPVKNPZ7mRj35X8wu4jZTtI0Hq/2ug8ZlNbD46apS8/PuC+AUnIELEIBrUAMPoA5CgMEQfIBP8OVMnW932y0srK6TZ07A0rjlHxDqtYA=</latexit>

h
<latexit sha1_base64="Y07FBXRgypFINsZmfJQEnUDweR8=">AAACVXiclVDLSsNAFJ1ErbU+2urSTbAIrkwigl1JQRduhBaMCm0ok+ltOziPMDNRS+gXuNVvEz9GcNpmodWNFwYO58G9c5KUUW2C4MNxV1bXSuvljcrm1vZOtVbfvdUyUwQiIplU9wnWwKiAyFDD4D5VgHnC4C55uJjpd4+gNJXixkxSiDkeCTqkBBtLdcb9WiM4Dubj/QZhARqomHa/7pz3BpJkHIQhDGvdDYPUxDlWhhIG00ov05Bi8oBH0LVQYA46zueXTr1Dywy8oVT2CePN2e+JHHOtJzyxTo7NWC9rM/IvrZuZYTPOqUgzA4IsFg0z5hnpzb7tDagCYtjEAkwUtbd6ZIwVJsaW82OLH2lL+VgMFDwxKUb+pZJpIp/9a6qJzyeFUU//F7OLuM1UbOPhcr+/we3JcWhx57TRahbdl9E+OkBHKERnqIWuUBtFiCBAL+gVvTnvzqe76pYWVtcpMnvox7jVL40PtNI=</latexit><latexit sha1_base64="Y07FBXRgypFINsZmfJQEnUDweR8=">AAACVXiclVDLSsNAFJ1ErbU+2urSTbAIrkwigl1JQRduhBaMCm0ok+ltOziPMDNRS+gXuNVvEz9GcNpmodWNFwYO58G9c5KUUW2C4MNxV1bXSuvljcrm1vZOtVbfvdUyUwQiIplU9wnWwKiAyFDD4D5VgHnC4C55uJjpd4+gNJXixkxSiDkeCTqkBBtLdcb9WiM4Dubj/QZhARqomHa/7pz3BpJkHIQhDGvdDYPUxDlWhhIG00ov05Bi8oBH0LVQYA46zueXTr1Dywy8oVT2CePN2e+JHHOtJzyxTo7NWC9rM/IvrZuZYTPOqUgzA4IsFg0z5hnpzb7tDagCYtjEAkwUtbd6ZIwVJsaW82OLH2lL+VgMFDwxKUb+pZJpIp/9a6qJzyeFUU//F7OLuM1UbOPhcr+/we3JcWhx57TRahbdl9E+OkBHKERnqIWuUBtFiCBAL+gVvTnvzqe76pYWVtcpMnvox7jVL40PtNI=</latexit><latexit sha1_base64="Y07FBXRgypFINsZmfJQEnUDweR8=">AAACVXiclVDLSsNAFJ1ErbU+2urSTbAIrkwigl1JQRduhBaMCm0ok+ltOziPMDNRS+gXuNVvEz9GcNpmodWNFwYO58G9c5KUUW2C4MNxV1bXSuvljcrm1vZOtVbfvdUyUwQiIplU9wnWwKiAyFDD4D5VgHnC4C55uJjpd4+gNJXixkxSiDkeCTqkBBtLdcb9WiM4Dubj/QZhARqomHa/7pz3BpJkHIQhDGvdDYPUxDlWhhIG00ov05Bi8oBH0LVQYA46zueXTr1Dywy8oVT2CePN2e+JHHOtJzyxTo7NWC9rM/IvrZuZYTPOqUgzA4IsFg0z5hnpzb7tDagCYtjEAkwUtbd6ZIwVJsaW82OLH2lL+VgMFDwxKUb+pZJpIp/9a6qJzyeFUU//F7OLuM1UbOPhcr+/we3JcWhx57TRahbdl9E+OkBHKERnqIWuUBtFiCBAL+gVvTnvzqe76pYWVtcpMnvox7jVL40PtNI=</latexit><latexit sha1_base64="Y07FBXRgypFINsZmfJQEnUDweR8=">AAACVXiclVDLSsNAFJ1ErbU+2urSTbAIrkwigl1JQRduhBaMCm0ok+ltOziPMDNRS+gXuNVvEz9GcNpmodWNFwYO58G9c5KUUW2C4MNxV1bXSuvljcrm1vZOtVbfvdUyUwQiIplU9wnWwKiAyFDD4D5VgHnC4C55uJjpd4+gNJXixkxSiDkeCTqkBBtLdcb9WiM4Dubj/QZhARqomHa/7pz3BpJkHIQhDGvdDYPUxDlWhhIG00ov05Bi8oBH0LVQYA46zueXTr1Dywy8oVT2CePN2e+JHHOtJzyxTo7NWC9rM/IvrZuZYTPOqUgzA4IsFg0z5hnpzb7tDagCYtjEAkwUtbd6ZIwVJsaW82OLH2lL+VgMFDwxKUb+pZJpIp/9a6qJzyeFUU//F7OLuM1UbOPhcr+/we3JcWhx57TRahbdl9E+OkBHKERnqIWuUBtFiCBAL+gVvTnvzqe76pYWVtcpMnvox7jVL40PtNI=</latexit>
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<latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit><latexit sha1_base64="3/P6IteEfXancf/NDKXTmNfmARg=">AAACVXiclVDLSsNAFJ3EV62P+li6GSyCK5OIoCsRdOFGqGBUbEOZTG7r4DzCzEQNoV/gVr9N/BjBac3C18YLA4fz4N45ac6ZsWH45vlT0zOzc4355sLi0nJrZXXt0qhCU4ip4kpfp8QAZxJiyyyH61wDESmHq/TueKxf3YM2TMkLW+aQCDKUbMAosY46v+mvtMOdcDL4N4hq0Eb1dPqr3mEvU7QQIC3lxJhuFOY2qYi2jHIYNXuFgZzQOzKEroOSCDBJNbl0hLcck+GB0u5Jiyfs10RFhDGlSJ1TEHtrfmpj8i+tW9jBQVIxmRcWJP1cNCg4tgqPv40zpoFaXjpAqGbuVkxviSbUunK+bQli46iAyEzDA1dyGJxolafqMThjhgairI1m9L+YWyRcpukaj372+xtc7u5EDp/vtY8O6u4baANtom0UoX10hE5RB8WIIkBP6Bm9eK/euz/tz35afa/OrKNv47c+AHHhtMQ=</latexit>

h
<latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit>

h
<latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit>
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<latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit>

h
<latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit><latexit sha1_base64="Ap1/hyN1IO5HQrhvwG5Y/JWEKro=">AAACVXiclVBNSwJBGJ7dzMw+1Dp2WZKgk7sbQZ1CqEOXQCE/QEVmx1cdnI9lZrYS8Rd0rd8W/ZigUfeQ2aUXBh6eD953nihmVJsg+HTcrcx2die3m9/bPzgsFEtHTS0TRaBBJJOqHWENjApoGGoYtGMFmEcMWtHkdqG3nkBpKsWjmcbQ43gk6JASbCxVH/eL5aASLMfbBGEKyiidWr/k3HQHkiQchCEMa90Jg9j0ZlgZShjM891EQ4zJBI+gY6HAHHRvtrx07p1ZZuANpbJPGG/J/kzMMNd6yiPr5NiM9W9tQf6ldRIzvO7NqIgTA4KsFg0T5hnpLb7tDagCYtjUAkwUtbd6ZIwVJsaWs7bFb2hL+VgMFDwzKUb+nZJxJF/8B6qJz6epUc//F7OLuM3kbePh7343QfOiElpcvyxXg7T7HDpBp+gchegKVdE9qqEGIgjQK3pD786H8+Vm3OzK6jpp5hitjVv4BoqntMo=</latexit> h/s
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Current LHC measurements @ 27% precision  [1606.02266] 

Projected HL-LHC sensitivity is ~7% precision  [1307.7135] 



The future collider program!

Future Circular 
Collider (FCC) 

  
Europe / CERN 

Circular Electron-
Positron Collider (CEPC) 

  
China 

International Linear 
Collider (ILC) 

  
Japan 

Higgs factory:   e+e- @ Ecom = 250 GeV 
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Figure 2: Cross sections for the three major Higgs production processes as a function of
center of mass energy, from Ref. [1].

only via collisions of left-handed electrons with right-handed positrons. As a conse-
quence, its cross section can be enhanced by a factor of about 2 with the polarized
electron and positron beams available at the ILC. Figure 2 plots the cross sections
for the single Higgs boson production at the ILC with the left-handed polarization
combinations: P (e�, e+) = (�0.8,+0.3). The figure tells us that at a center of mass
energy of 250 GeV the higgsstrahlung process attains its maximum cross section,
providing about 160,000 Higgs events for an integrated luminosity of 500 fb�1. At
500 GeV, a sample of 500 fb�1 gives another 125,000 Higgs events, of which 60% are
from the W fusion process [14]. With these samples of Higgs events, we can measure
the rates for Higgs production and decay for all of the major Higgs decay modes.

The higgstrahlung process e+e� ! Zh o↵ers another special advantage. By identi-
fying the Z boson at a well-defined laboratory energy corresponding to the kinematics
of recoil against the 125GeV Higgs boson, it is possible to identify a Higgs event with-
out looking at the Higgs decay at all. This has three important consequences. First,
as we will describe below, it gives us a way to determine the total width of the Higgs
boson and the absolute normalization of the Higgs couplings. Second, it allows us to
observe Higgs decays to invisible or exotic modes. Decays of the Higgs boson to dark
matter, or to other long-lived particles that do not couple to the Standard Model
interactions, can be detected down to branching ratios below 1%.

6

e+ e�

Z⇤

Z

h (higgsstrahlung)

a primary goal is to measure the hZZ coupling with sub-% precision 



Prospects for testing EW phase transition!
[Huang,	AL,	&	Wang	(2016)]	

orange	=	1st	order	EWPT	
blue	=	viable	baryogenesis	
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excluded now

could be tested by Higgs factories

will be tested by LHC



Bubble collisions & fluid motion create a gravitational wave noise 
  
 GW spectrum is set by the bubble size at the time of collision & typically falls 

right into the sensitivity band of future space-based GW interferometer telescopes 

Complementarity with gravitational waves!
[Caprini	et.	al.	(2015)]	
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Complementarity with gravitational waves!
[Huang,	AL,	&	Wang	(2016)]	
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orange	=	1st	order	EWPT	
blue	=	also	viable	baryogenesis	
red	=	also	detectable	GWs	



outline	

•  The new physics required for EWBG has thus far evaded our grasp at the LHC.

•  With precisions measurements of Higgs couplings (hZZ) at the HL-LHC upgrade 
and a future Higgs factory, we can test many of even the most elusive models.

•  A deviation from SM predictions would give indirect evidence for the kind of 
new physics that leads to a first order EW phase transition, but a detection of 
the associated gravitational wave signal is the best direct evidence for a 
cosmological first order phase transition.  

(1)  testing electroweak baryogenesis !
on the collider & cosmological frontiers	



(1)  testing electroweak baryogenesis !
on the collider & cosmological frontiers!
!
!
(2)  a new perspective on !
baryogenesis from (lepto-)bubbles!
!
!
(3)  baryon asymmetry!
from magnetic helicity	

outline	



While studying EW baryogenesis we’ve developed a big tool kit 
  
 We’ve learned how to calculate …  
  ... when the phase transition will be 1st order 
  ... phase transition temperature & order parameter 
  ... phase transition duration & latent heat 
  ... stochastic gravitational wave spectrum 
  ... CP-violating scattering at the bubble wall (source term) 
  ... charge diffusion in front of the wall 
  ... charge transport & washout 

 
Can we use our tool kit to study BG at other phase transitions? 

  
 Symmetry breaking associated with 
  … grand unification 
  ... lepton-number 
  ... flavor 
  ... dark sector 
  ... chiral symmetry 
  ... composite Higgs 

Alternate applications of our EWBG tool kit!

see	works	by:			Iason	Baldes,	Jim	Cline,	
Eleanor	Hall,	Kimmo	Kainulainen,	Thomas	
Konstandin,	Robert	McGehee,	Hitoshi	
Murayama,	Kai	Schmitz,	Geraldine	Servant,	
David	Tucker-Smith,	…		



Tiny neutrino mass scale from huge L-violation mass scale 
  
 type-I seesaw:   

 
 
Consider the theory  [singlet Majoron model] 

  
 SM + complex scalar φ + Weyl fermion N 

 
 

  
 Lepton-number is broken spontaneously by <φ>:     mN = κ vφ / 2.   

 
 If the corresponding phase transition is 1st order, we can  
 do leptogenesis in the style of electroweak baryogenesis! 

High-scale lepton-number violation!

seesaw:		[Minkowski	(1977);	Schechter	&	Valle	(1980);			Mohapatra,	Rabindra,	&	Senjanovic	(1980);		Yanagida	(1980);		Mohapatra	&	Senjanovic	(1981)]	
singlet	Majoron:			[Chikashige,	Mohapatra,	&	Peccei	(1981);			Gelmini	&	Roncadelli	(1981)]	

m⌫ ⇠
�
0.1 eV

� ⇣mL-violation

1012 GeV

⌘�1
✓
�N
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◆2
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[Cohen,	Kaplan,	&	Nelson	(1990)]	

L = LSM � 1

2
�NN � �NLHN + h.c.

<latexit sha1_base64="5wdwE5z0J/cEQY5yXnvNvDFJRXg="></latexit>



The phase transition induces a mass for N 
  
 CP-violating scattering of N’s at the bubble wall leads to an L-asymmetry 

Leptogenesis from a L-number breaking phase transition!
[AL,	Tesi,	Wang	(2016)]	

see	also:		[Pascoli,	Turner,	&	Zhou	(2016)]	
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Washout avoidance 

requires mN >> T
à  large couplings
à  or strong supercooling

(1)  First order phase transition
(2)  CP-violating source

(3)  Charge transport & diffusion
(4)  Washout avoidance
(5)  Electroweak sphaleron converts LàB

N mass = 0 (1)

(2)
(3)

(4)

N

N

N !LH LH !LH

= mN (T )
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Particle physics 
  
 è  Predicts:  no collider signature of m ~ 1012 GeV particles! 

 
 è  Predicts:  light neutrinos are Majorana & 0νββ may occur.   
    (but this is not really probing the physics of baryogenesis) 

 
 è  Predicts:  light pseudo-NGB majoron … constrained by astrophysics 

 

 
Cosmological relics 

  
 è  Predicts:  stochastic gravitational waves background 

 
 è  Predicts:  cosmic string network & GW signal 

 
 

 è  Majorons might survive in the Universe today 
  as candidates for dark matter or dark radiation. 

Observational prospects are challenging!

f &
�
105 Hz

�✓ TPT

1011 GeV

◆

see	also:		[Dror,	Hiramatsu,	Kohri,	Murayama,	&	White	(2019)]	



The tiny mν might instead result from low-scale L-number violation 
  

inverse seesaw:    
 
 
Consider the theory 

  
 SM + complex scalar φ + Weyl fermion N + Weyl fermion S

 
 
 

Lowering the scale of L-number violation! [work	in	progress	w/	Raymond	Co]	

L = LSM � �SN � �NLHN � 1

2
µSS + h.c.
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Lowering the scale of L-number violation!
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Baryogenesis	

density profiles …  

Gravitational Waves	

predicted baryon asymmetry …  

predicted GW spectrum …  

[work	in	progress	w/	Raymond	Co]	



(1)  testing electroweak baryogenesis !
on the collider & cosmological frontiers!
!
!
(2)  a new perspective on !
baryogenesis from (lepto-)bubbles	

outline	

•  The essence* of electroweak baryogenesis transcends the SM Higgs. 
(*CP-violating scattering & charge transport at bubble walls) 

•  An interesting direction to explore:   EWBG-like dynamics at other symmetry-
breaking phase transitions.  E.g., lepton-number, flavor, dark sector, ... 



(1)  testing electroweak baryogenesis !
on the collider & cosmological frontiers!
!
!
(2)  a new perspective on !
baryogenesis from (lepto-)bubbles!
!
!
(3)  baryon asymmetry!
from magnetic helicity	

outline	



The chiral EW interactions lead to anomalies in B and L 
  

 
 
 
 
 
Can we use the U(1)Y term to do baryogenesis also?   

  
 It vanishes in vacuum but becomes nonzero when a BY field is present. 

Let’s go back to SM baryon-number violation

@µj
µ
B = @µj

µ
L = 3⇥

✓
g2

32⇡2
W a

µ⌫
fW aµ⌫ � g02
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◆
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(EW	instanton	&	sphaleron)	



A helical hypermagnetic field provides support for the U(1)Y term 
 
 
 
 

 Changing helicity induces B-number 
 
 
 
 
 

 The helicity decays in a plasma because of ohmic losses (finite σY) 
 
 
 
 
 
 

 
Decaying magnetic helicity provides an avenue for baryogenesis! 

Changing U(1)Y helicity sources B-number
[Joyce	&	Shaposhnikov	(1997);			Giovannini	&	Shaposhnikov	(1997);		Fujita	&	Kamada	(2016)]	
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right-handed	
(positive	helicity)	

left-handed	
(negative	helicity)	



time evolution 

Baryogenesis from decaying magnetic helicity!
[Kamada	&	AL	(2016a,b)]	
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for	addioonal	details,	see	Kohei	Kamada’s	talk	on	Tuesday	aKernoon	
see	also:		Jimenez,	Kamada,	Schmitz,	&	Xu	(2017)	

(1)  Make a helical magnetic field (e.g., axion inflation)
(2)  Universe reheats above the EW scale
(3)  B-field evolution given by MHD (inverse cascade)
(4)  Decaying helicity sources B-number (EW anomaly)
(5)  Solve transport equations to calculate baryon asymmetry

ṅB = ��
sphaleron

nB + S
helicity
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basic idea: 
Recipe for baryogenesis 

nB ⇠ S
helicity

/�
sphaleron
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Predicted asymmetry depends on how you model U(1)Y à U(1)EM 

Modeling the field evolution during EW phase transition!
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[Kamada	&	AL	(2016a,b)]	

for	addioonal	details,	see	Kohei	Kamada’s	talk	on	Tuesday	aKernoon	

time evolution 



The relic of the 
primordial magnetic field 
is an intergalactic 
magnetic field today. 

Testing BG-from-PMF!
adapted	from:		[Durrer	&	Neronov	(2013)]	
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Gamma rays from TeV blazars develop an electromagnetic cascade by scattering 
on starlight (EBL) and cosmic microwave background (CMB) photons.   

↵

�

✓

ds

d�0

~Gpc	

~80	Mpc	

De

perspecove	view	

ebl

cmb

TeV

GeV

~30	kpc	

⇥
ext

' (0.68�)

✓
B

0

10�15 G

◆✓
E�

10GeV

◆�3/2 ✓ ds
1Gpc

◆�1

the blazar acquires a halo

the blazar halo becomes 
“twisted” by a helical IGMF

The presence of an IGMF deflects the cascade.  

Detecting IGMF with TeV blazars!
[Aharonian,	Coppi,	&	Voelk	(1994);			Neronov	&	Semikoz	(2006);			AL	&	Vachaspao	(2016)]	



Ongoing experimental efforts …  
 
 
 
 
 
 
 
 
 
 
A halo is not observed è some of the IGMF parameter space is excluded:  

– 13 –

Source name z Γ Cutoff T [min] Nexcess σdetect p− value

Mrk 421 0.031 1.772±0.008 Y 2269 21388 185.3 0.19
Mrk 501 0.034 1.716±0.016 Y 1389 7339 94.8 0.38

VER J0521+211 0.108 1.923±0.024 Y 990 649 23.2 0.31

H 1426+428 0.129 1.575±0.085 Y 1586 659 7.6 0.95
1ES 0229+200 0.139 2.025±0.150 N 3634 810 10.3 0.30

1ES 1218+304 0.182 1.660±0.038 N 3481 3420 35.5 0.52
PG 1553+113 0.4-0.6 1.604±0.025 ? 4502 4852 46.0 0.003

Table 1: Source properties. Column 1: Source name. Column 2: Redshift. Column 3: Assumed

intrinsic spectral index (given by the Fermi–LAT measured index (Ackermann et al. 2015)). Col-

umn 4: Indication of presence of a intrinsic spectral cutoff or break. Column 5: Exposure time.

Column 6: Number of excess events. Column 7: VERITAS detection significance. Column 8:

Probability that the θ2 histograms in data and simulation are drawn from the same distribution.
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Fig. 1.— Comparison between the angular profiles of Mrk 501 and 1ES 1218+304 and their

simulated counterparts. The results of a χ2 probability test are shown in Table 1 for all sources.

6 J. Aleksić et al.: Search for an extended VHE gamma-ray emission from Mrk 421 and Mrk 501 with the MAGIC Telescope
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Fig. 8. Upper limit on the flux (E > 300 GeV) of the extended emission from Mrk 501 (left figure) and Mrk 421 (right figure) in
the C.U. for different source profiles and extensions dN/dθ ∝ θβ: 0◦ < θ < θcut: flat disk (β = 1) (blue triangles); 0.1◦ < θ < θcut:
β = −1 (red crosses). See more details in the text.
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Fig. 7. Comparison of the excess θ2 distribution for 38h of data
from Mrk 421 (red circles) and a point-like source (blue trian-
gles, 43h of Crab Nebula data) (upper panel) and the difference
of both distributions (lower panel).

We calculated the upper limits for the extension radii up to 0.3◦.
In this case there is no overlap between the signal and the back-
ground regions in the wobble mode observations. In fig. 8 we
present upper limits on the flux of the extended emission calcu-
lated for different extension radii and profiles for Mrk 501 (left
figure) and Mrk 421 (right).

Flux upper limits for an extended emission from Mrk 501
for different energy thresholds are shown in fig. 9. Depending on
the source profile the upper limit for the extension radius ∼ 0.2◦
ranges from ∼ 4%C.U. above 300 GeV to 6-7%C.U. above 1
TeV.
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Fig. 9. Upper limit (in C.U.) on the flux of the extended emission
from Mrk 501 for different energy thresholds, different source
profiles and extensions dN/dθ ∝ θβ: 0◦ < θ < θcut: flat (β = 1)
(dashed lines), 0.1◦ < θ < θcut, β = −1 (solid lines). Eth = 1000
GeV (red), 600 GeV (green) and 300 GeV (blue).

6. Discussion
As can be seen in fig. 8 the most stringent upper limits for the
halo search for Eγ ≃ 300 GeV are achieved for a source exten-
sion of 0.2◦ – 0.25◦ for Mrk 501 (4% C.U.) and 0.2◦ – 0.3◦ for
Mrk 421 (5% C.U.). We checked that the values of upper limits
for the emission profile dN/dθ ∝ θβ, 0.1◦ < θ < θcut, β = −2 or
β = 0 are nearly the same as for the case of β = −1.

For both sources, the best upper limits on the extended
source flux are at a level of about 30% of the quiescent point
source flux. Also, it is interesting to note that for an extension
size > 0.2◦ one can observe only a marginal dependence on the
emission profile. Extension sizes < 0.2◦, becoming comparable
to the telescope’s PSF, provide worse upper limits.

The non-detection of extended emission around Mrk 501
and Mrk 421 in the 0.3–1 TeV energy range imposes restric-
tions on the properties of the highest-energyγ-ray emission from
these sources and/or on the physical characteristics of the in-
tergalactic medium around the sources. Cascade photons with
an energy of Eγ ≃ 300 GeV result from absorption of the pri-
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MAGIC (2010) HESS + Fermi-LAT (2014) VERITAS (2017)
Mkr 421 

H.E.S.S. Collaboration et al.: Search for Extended Emission around AGN
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Fig. 4. Angular distribution of excess events of 1ES 1101-
232 (top), 1ES 0229+200 (middle) and the PKS 2155-
304 low state (bottom). The H.E.S.S. data (black points)
is plotted against the angular distribution of the magneti-
cally broadened cascade model for varying magnetic field
strengths. The red, violet and cyan lines correspond to
the maximum cascade flux for magnetic field strengths of
10�14, 10�15 and 10�16 G, simulated under the assumption
of the Franceschini et al. (2008) EBL model.
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Fig. 5. The 1ES 1101-232 (top), 1ES 0229+200 (middle)
and PKS 2155-304 (bottom) spectral energy distributions
(� = 1.9, 1.5 and 1.9 respectively), including Fermi data
(blue empty circles) as well as the H.E.S.S. results (green
solid circles). The dotted grey line shows the expected cas-
cade SED assuming the EGMF strength is 0 G, and the
solid grey line shows this component added to the atten-
uated direct emission SED (dashed red line).
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Prospects for finding an intergalactic magnetic field!



On the horizon… 
 
The Cherenkov Telescope Array (CTA) will 
dramatically improve the flux sensitivity & 
angular resolution (PSF).  
 
 
Implications for IGMF contraints: 

36	

11

Figure 5. Same as Figure 4 with �t < 10 yr but for the Finke et al. (2010) EBL model and ⌧max = 5 (top), and for the
Domı́nguez et al. (2011) EBL model with ⌧max = 4 (middle) and ⌧max = 6 (bottom).

delay of the cascade photons, such halos could still be
present even if the source already ceased its activity
(Neronov et al. 2010; Inoue et al. 2011) and could be
searched for the envisaged CTA extragalactic survey.
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1. Introduction to CTA Science 1.1 Key Characteristics & Capabilities
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Figure 1.1 – Comparisons of the performance of CTA with selected existing gamma-ray instruments. Top:
differential energy flux sensitivities for CTA (south and north) for five standard deviation detections in five
independent logarithmic bins per decade in energy. For the CTA sensitivities, additional criteria are applied to
require at least ten detected gamma rays per energy bin and a signal/background ratio of at least 1/20. The
curves for Fermi-LAT and HAWC are scaled by a factor of 1.2 to account for the different energy binning. The
curves shown give only an indicative comparison of the sensitivity of the different instruments, as the method
of calculation and the criteria applied are different. In particular, the definition of the differential sensitivity
for HAWC is rather different due to the lack of energy reconstruction for individual photons in the HAWC
analysis. Bottom: angular resolution expressed as the 68% containment radius of reconstructed gamma
rays (the resolution for CTA-North is similar). The sensitivity and angular resolution curves are based on the
following references: Fermi-LAT [1], HAWC [2], H.E.S.S. [3], MAGIC [4], and VERITAS [5]. The CTA curves
represent the understanding of the performance of CTA at the time of completion of this document; for the
latest CTA performance plots, see https://www.cta-observatory.org/science/cta-performance.
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Benchmark models (3, green).  Corresponding exclusions (blue).  

Prospects for finding an intergalactic magnetic field!
[Meyer,	Conrad,	&	Dickinson	(2016);			CTA	Science	Book	(2017)]	



(1)  testing electroweak baryogenesis !
on the collider & cosmological frontiers!
!
(2)  a new perspective on !
baryogenesis from (lepto-)bubbles!
!
(3)  baryon asymmetry!
from magnetic helicity	

outline	

•  In addition to the EW instanton & sphaleron, the SM predicts B-number 
violation through changing hypermagnetic helicity as well.  

•  Lots of interesting directions:  How did the helical U1Y field arise in the first 
place?  How do these fields evolve through the EW crossover?  What’s the best 
way to detect their presence in the universe today?  



New Perspectives 
on Baryogenesis	

My Perspective 
on Baryogenesis	

If the EW phase transition is first order,  
as required by electroweak baryogenesis, 
then LHC upgrades & future colliders  
are well-suited to find the new physics.   
 
 
The essence of EW baryogenesis lives on  
by clever application of the EWBG tool kit 
to other cosmological phase transitions. 
 
 
The SM predicts B-number violation from  
changing helicity of hypermagnetic fields, 
which provides a new avenue for BG that 
can be tested with high-energy astro-
particle observables.   


