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• A singlet S, (for example Higgs portal Dark Matter Model) 

• Two Higgs Doublet Model : Enlarged Higgs family 

• MSSM, a decoupling limit for SM-like Higgs. Suppressed stop effect for a loop. 

•  Composite Higgs Model: Higgs as a pseudo-NGB, just like a pion. 

• Top Partner, (for Naturalness...)

Precision for Higgs
X = gHXX

gSM
HXX
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gg ! ZZ
<latexit sha1_base64="X7/cZzyRxv84p5O3jP8F7GnZqHE=">AAAB+nicbVC7TsMwFL3mWcorhZHFokViqpIuMKFKLIxFog/RRpXjOq1Vx4lsB1SFfgoLAwix8iVs/A1umwFazpWlo3Pule89QSK4Nq77jdbWNza3tgs7xd29/YNDp3TU0nGqKGvSWMSqExDNBJesabgRrJMoRqJAsHYwvp757QemNI/lnZkkzI/IUPKQU2Ks1HdKFTy01TMxxve2KrjvlN2qOwdeJV5OypCj0Xe+eoOYphGThgqidddzE+NnRBlOBZsWe6lmCaFjMmRdSyWJmPaz+epTfGaVAQ5jZZ80eK7+nshIpPUkCmxnRMxIL3sz8T+vm5rw0s+4TFLDJF18FKYC20NnOeABV4waMbGEUMXtrpiOiCLU2LSKNgRv+eRV0qpVPctva+X6VR5HAU7gFM7Bgwuoww00oAkUHuEZXuENPaEX9I4+Fq1rKJ85hj9Anz8145FY</latexit><latexit sha1_base64="X7/cZzyRxv84p5O3jP8F7GnZqHE=">AAAB+nicbVC7TsMwFL3mWcorhZHFokViqpIuMKFKLIxFog/RRpXjOq1Vx4lsB1SFfgoLAwix8iVs/A1umwFazpWlo3Pule89QSK4Nq77jdbWNza3tgs7xd29/YNDp3TU0nGqKGvSWMSqExDNBJesabgRrJMoRqJAsHYwvp757QemNI/lnZkkzI/IUPKQU2Ks1HdKFTy01TMxxve2KrjvlN2qOwdeJV5OypCj0Xe+eoOYphGThgqidddzE+NnRBlOBZsWe6lmCaFjMmRdSyWJmPaz+epTfGaVAQ5jZZ80eK7+nshIpPUkCmxnRMxIL3sz8T+vm5rw0s+4TFLDJF18FKYC20NnOeABV4waMbGEUMXtrpiOiCLU2LSKNgRv+eRV0qpVPctva+X6VR5HAU7gFM7Bgwuoww00oAkUHuEZXuENPaEX9I4+Fq1rKJ85hj9Anz8145FY</latexit><latexit sha1_base64="X7/cZzyRxv84p5O3jP8F7GnZqHE=">AAAB+nicbVC7TsMwFL3mWcorhZHFokViqpIuMKFKLIxFog/RRpXjOq1Vx4lsB1SFfgoLAwix8iVs/A1umwFazpWlo3Pule89QSK4Nq77jdbWNza3tgs7xd29/YNDp3TU0nGqKGvSWMSqExDNBJesabgRrJMoRqJAsHYwvp757QemNI/lnZkkzI/IUPKQU2Ks1HdKFTy01TMxxve2KrjvlN2qOwdeJV5OypCj0Xe+eoOYphGThgqidddzE+NnRBlOBZsWe6lmCaFjMmRdSyWJmPaz+epTfGaVAQ5jZZ80eK7+nshIpPUkCmxnRMxIL3sz8T+vm5rw0s+4TFLDJF18FKYC20NnOeABV4waMbGEUMXtrpiOiCLU2LSKNgRv+eRV0qpVPctva+X6VR5HAU7gFM7Bgwuoww00oAkUHuEZXuENPaEX9I4+Fq1rKJ85hj9Anz8145FY</latexit><latexit sha1_base64="X7/cZzyRxv84p5O3jP8F7GnZqHE=">AAAB+nicbVC7TsMwFL3mWcorhZHFokViqpIuMKFKLIxFog/RRpXjOq1Vx4lsB1SFfgoLAwix8iVs/A1umwFazpWlo3Pule89QSK4Nq77jdbWNza3tgs7xd29/YNDp3TU0nGqKGvSWMSqExDNBJesabgRrJMoRqJAsHYwvp757QemNI/lnZkkzI/IUPKQU2Ks1HdKFTy01TMxxve2KrjvlN2qOwdeJV5OypCj0Xe+eoOYphGThgqidddzE+NnRBlOBZsWe6lmCaFjMmRdSyWJmPaz+epTfGaVAQ5jZZ80eK7+nshIpPUkCmxnRMxIL3sz8T+vm5rw0s+4TFLDJF18FKYC20NnOeABV4waMbGEUMXtrpiOiCLU2LSKNgRv+eRV0qpVPctva+X6VR5HAU7gFM7Bgwuoww00oAkUHuEZXuENPaEX9I4+Fq1rKJ85hj9Anz8145FY</latexit>

m4` [GeV]
<latexit sha1_base64="hNiivWgs/dCAyvdLCj9+VgpH+B0=">AAAB+nicbZDLSsNAFIYn9VbrrdWlm8FWcFWSIqi7ggtdVrAXSEOYTE/aoTNJmJkoJfZR3LhQxK1P4s63cdpmoa0/DHz85xzOmT9IOFPatr+twtr6xuZWcbu0s7u3f1CuHHZUnEoKbRrzWPYCooCzCNqaaQ69RAIRAYduML6e1bsPIBWLo3s9ScATZBixkFGijeWXKzXhZ+d94Hxaw+4NdDy/XLXr9lx4FZwcqihXyy9/9QcxTQVEmnKilOvYifYyIjWjHKalfqogIXRMhuAajIgA5WXz06f41DgDHMbSvEjjuft7IiNCqYkITKcgeqSWazPzv5qb6vDSy1iUpBoiulgUphzrGM9ywAMmgWo+MUCoZOZWTEdEEqpNWiUTgrP85VXoNOqO4btGtXmVx1FEx+gEnSEHXaAmukUt1EYUPaJn9IrerCfrxXq3PhatBSufOUJ/ZH3+AMX0kv0=</latexit><latexit sha1_base64="hNiivWgs/dCAyvdLCj9+VgpH+B0=">AAAB+nicbZDLSsNAFIYn9VbrrdWlm8FWcFWSIqi7ggtdVrAXSEOYTE/aoTNJmJkoJfZR3LhQxK1P4s63cdpmoa0/DHz85xzOmT9IOFPatr+twtr6xuZWcbu0s7u3f1CuHHZUnEoKbRrzWPYCooCzCNqaaQ69RAIRAYduML6e1bsPIBWLo3s9ScATZBixkFGijeWXKzXhZ+d94Hxaw+4NdDy/XLXr9lx4FZwcqihXyy9/9QcxTQVEmnKilOvYifYyIjWjHKalfqogIXRMhuAajIgA5WXz06f41DgDHMbSvEjjuft7IiNCqYkITKcgeqSWazPzv5qb6vDSy1iUpBoiulgUphzrGM9ywAMmgWo+MUCoZOZWTEdEEqpNWiUTgrP85VXoNOqO4btGtXmVx1FEx+gEnSEHXaAmukUt1EYUPaJn9IrerCfrxXq3PhatBSufOUJ/ZH3+AMX0kv0=</latexit><latexit sha1_base64="hNiivWgs/dCAyvdLCj9+VgpH+B0=">AAAB+nicbZDLSsNAFIYn9VbrrdWlm8FWcFWSIqi7ggtdVrAXSEOYTE/aoTNJmJkoJfZR3LhQxK1P4s63cdpmoa0/DHz85xzOmT9IOFPatr+twtr6xuZWcbu0s7u3f1CuHHZUnEoKbRrzWPYCooCzCNqaaQ69RAIRAYduML6e1bsPIBWLo3s9ScATZBixkFGijeWXKzXhZ+d94Hxaw+4NdDy/XLXr9lx4FZwcqihXyy9/9QcxTQVEmnKilOvYifYyIjWjHKalfqogIXRMhuAajIgA5WXz06f41DgDHMbSvEjjuft7IiNCqYkITKcgeqSWazPzv5qb6vDSy1iUpBoiulgUphzrGM9ywAMmgWo+MUCoZOZWTEdEEqpNWiUTgrP85VXoNOqO4btGtXmVx1FEx+gEnSEHXaAmukUt1EYUPaJn9IrerCfrxXq3PhatBSufOUJ/ZH3+AMX0kv0=</latexit><latexit sha1_base64="hNiivWgs/dCAyvdLCj9+VgpH+B0=">AAAB+nicbZDLSsNAFIYn9VbrrdWlm8FWcFWSIqi7ggtdVrAXSEOYTE/aoTNJmJkoJfZR3LhQxK1P4s63cdpmoa0/DHz85xzOmT9IOFPatr+twtr6xuZWcbu0s7u3f1CuHHZUnEoKbRrzWPYCooCzCNqaaQ69RAIRAYduML6e1bsPIBWLo3s9ScATZBixkFGijeWXKzXhZ+d94Hxaw+4NdDy/XLXr9lx4FZwcqihXyy9/9QcxTQVEmnKilOvYifYyIjWjHKalfqogIXRMhuAajIgA5WXz06f41DgDHMbSvEjjuft7IiNCqYkITKcgeqSWazPzv5qb6vDSy1iUpBoiulgUphzrGM9ywAMmgWo+MUCoZOZWTEdEEqpNWiUTgrP85VXoNOqO4btGtXmVx1FEx+gEnSEHXaAmukUt1EYUPaJn9IrerCfrxXq3PhatBSufOUJ/ZH3+AMX0kv0=</latexit>

m4` [GeV]
<latexit sha1_base64="hNiivWgs/dCAyvdLCj9+VgpH+B0=">AAAB+nicbZDLSsNAFIYn9VbrrdWlm8FWcFWSIqi7ggtdVrAXSEOYTE/aoTNJmJkoJfZR3LhQxK1P4s63cdpmoa0/DHz85xzOmT9IOFPatr+twtr6xuZWcbu0s7u3f1CuHHZUnEoKbRrzWPYCooCzCNqaaQ69RAIRAYduML6e1bsPIBWLo3s9ScATZBixkFGijeWXKzXhZ+d94Hxaw+4NdDy/XLXr9lx4FZwcqihXyy9/9QcxTQVEmnKilOvYifYyIjWjHKalfqogIXRMhuAajIgA5WXz06f41DgDHMbSvEjjuft7IiNCqYkITKcgeqSWazPzv5qb6vDSy1iUpBoiulgUphzrGM9ywAMmgWo+MUCoZOZWTEdEEqpNWiUTgrP85VXoNOqO4btGtXmVx1FEx+gEnSEHXaAmukUt1EYUPaJn9IrerCfrxXq3PhatBSufOUJ/ZH3+AMX0kv0=</latexit><latexit sha1_base64="hNiivWgs/dCAyvdLCj9+VgpH+B0=">AAAB+nicbZDLSsNAFIYn9VbrrdWlm8FWcFWSIqi7ggtdVrAXSEOYTE/aoTNJmJkoJfZR3LhQxK1P4s63cdpmoa0/DHz85xzOmT9IOFPatr+twtr6xuZWcbu0s7u3f1CuHHZUnEoKbRrzWPYCooCzCNqaaQ69RAIRAYduML6e1bsPIBWLo3s9ScATZBixkFGijeWXKzXhZ+d94Hxaw+4NdDy/XLXr9lx4FZwcqihXyy9/9QcxTQVEmnKilOvYifYyIjWjHKalfqogIXRMhuAajIgA5WXz06f41DgDHMbSvEjjuft7IiNCqYkITKcgeqSWazPzv5qb6vDSy1iUpBoiulgUphzrGM9ywAMmgWo+MUCoZOZWTEdEEqpNWiUTgrP85VXoNOqO4btGtXmVx1FEx+gEnSEHXaAmukUt1EYUPaJn9IrerCfrxXq3PhatBSufOUJ/ZH3+AMX0kv0=</latexit><latexit sha1_base64="hNiivWgs/dCAyvdLCj9+VgpH+B0=">AAAB+nicbZDLSsNAFIYn9VbrrdWlm8FWcFWSIqi7ggtdVrAXSEOYTE/aoTNJmJkoJfZR3LhQxK1P4s63cdpmoa0/DHz85xzOmT9IOFPatr+twtr6xuZWcbu0s7u3f1CuHHZUnEoKbRrzWPYCooCzCNqaaQ69RAIRAYduML6e1bsPIBWLo3s9ScATZBixkFGijeWXKzXhZ+d94Hxaw+4NdDy/XLXr9lx4FZwcqihXyy9/9QcxTQVEmnKilOvYifYyIjWjHKalfqogIXRMhuAajIgA5WXz06f41DgDHMbSvEjjuft7IiNCqYkITKcgeqSWazPzv5qb6vDSy1iUpBoiulgUphzrGM9ywAMmgWo+MUCoZOZWTEdEEqpNWiUTgrP85VXoNOqO4btGtXmVx1FEx+gEnSEHXaAmukUt1EYUPaJn9IrerCfrxXq3PhatBSufOUJ/ZH3+AMX0kv0=</latexit><latexit sha1_base64="hNiivWgs/dCAyvdLCj9+VgpH+B0=">AAAB+nicbZDLSsNAFIYn9VbrrdWlm8FWcFWSIqi7ggtdVrAXSEOYTE/aoTNJmJkoJfZR3LhQxK1P4s63cdpmoa0/DHz85xzOmT9IOFPatr+twtr6xuZWcbu0s7u3f1CuHHZUnEoKbRrzWPYCooCzCNqaaQ69RAIRAYduML6e1bsPIBWLo3s9ScATZBixkFGijeWXKzXhZ+d94Hxaw+4NdDy/XLXr9lx4FZwcqihXyy9/9QcxTQVEmnKilOvYifYyIjWjHKalfqogIXRMhuAajIgA5WXz06f41DgDHMbSvEjjuft7IiNCqYkITKcgeqSWazPzv5qb6vDSy1iUpBoiulgUphzrGM9ywAMmgWo+MUCoZOZWTEdEEqpNWiUTgrP85VXoNOqO4btGtXmVx1FEx+gEnSEHXaAmukUt1EYUPaJn9IrerCfrxXq3PhatBSufOUJ/ZH3+AMX0kv0=</latexit>

m4` [GeV]
<latexit sha1_base64="hNiivWgs/dCAyvdLCj9+VgpH+B0=">AAAB+nicbZDLSsNAFIYn9VbrrdWlm8FWcFWSIqi7ggtdVrAXSEOYTE/aoTNJmJkoJfZR3LhQxK1P4s63cdpmoa0/DHz85xzOmT9IOFPatr+twtr6xuZWcbu0s7u3f1CuHHZUnEoKbRrzWPYCooCzCNqaaQ69RAIRAYduML6e1bsPIBWLo3s9ScATZBixkFGijeWXKzXhZ+d94Hxaw+4NdDy/XLXr9lx4FZwcqihXyy9/9QcxTQVEmnKilOvYifYyIjWjHKalfqogIXRMhuAajIgA5WXz06f41DgDHMbSvEjjuft7IiNCqYkITKcgeqSWazPzv5qb6vDSy1iUpBoiulgUphzrGM9ywAMmgWo+MUCoZOZWTEdEEqpNWiUTgrP85VXoNOqO4btGtXmVx1FEx+gEnSEHXaAmukUt1EYUPaJn9IrerCfrxXq3PhatBSufOUJ/ZH3+AMX0kv0=</latexit><latexit sha1_base64="hNiivWgs/dCAyvdLCj9+VgpH+B0=">AAAB+nicbZDLSsNAFIYn9VbrrdWlm8FWcFWSIqi7ggtdVrAXSEOYTE/aoTNJmJkoJfZR3LhQxK1P4s63cdpmoa0/DHz85xzOmT9IOFPatr+twtr6xuZWcbu0s7u3f1CuHHZUnEoKbRrzWPYCooCzCNqaaQ69RAIRAYduML6e1bsPIBWLo3s9ScATZBixkFGijeWXKzXhZ+d94Hxaw+4NdDy/XLXr9lx4FZwcqihXyy9/9QcxTQVEmnKilOvYifYyIjWjHKalfqogIXRMhuAajIgA5WXz06f41DgDHMbSvEjjuft7IiNCqYkITKcgeqSWazPzv5qb6vDSy1iUpBoiulgUphzrGM9ywAMmgWo+MUCoZOZWTEdEEqpNWiUTgrP85VXoNOqO4btGtXmVx1FEx+gEnSEHXaAmukUt1EYUPaJn9IrerCfrxXq3PhatBSufOUJ/ZH3+AMX0kv0=</latexit><latexit sha1_base64="hNiivWgs/dCAyvdLCj9+VgpH+B0=">AAAB+nicbZDLSsNAFIYn9VbrrdWlm8FWcFWSIqi7ggtdVrAXSEOYTE/aoTNJmJkoJfZR3LhQxK1P4s63cdpmoa0/DHz85xzOmT9IOFPatr+twtr6xuZWcbu0s7u3f1CuHHZUnEoKbRrzWPYCooCzCNqaaQ69RAIRAYduML6e1bsPIBWLo3s9ScATZBixkFGijeWXKzXhZ+d94Hxaw+4NdDy/XLXr9lx4FZwcqihXyy9/9QcxTQVEmnKilOvYifYyIjWjHKalfqogIXRMhuAajIgA5WXz06f41DgDHMbSvEjjuft7IiNCqYkITKcgeqSWazPzv5qb6vDSy1iUpBoiulgUphzrGM9ywAMmgWo+MUCoZOZWTEdEEqpNWiUTgrP85VXoNOqO4btGtXmVx1FEx+gEnSEHXaAmukUt1EYUPaJn9IrerCfrxXq3PhatBSufOUJ/ZH3+AMX0kv0=</latexit><latexit sha1_base64="hNiivWgs/dCAyvdLCj9+VgpH+B0=">AAAB+nicbZDLSsNAFIYn9VbrrdWlm8FWcFWSIqi7ggtdVrAXSEOYTE/aoTNJmJkoJfZR3LhQxK1P4s63cdpmoa0/DHz85xzOmT9IOFPatr+twtr6xuZWcbu0s7u3f1CuHHZUnEoKbRrzWPYCooCzCNqaaQ69RAIRAYduML6e1bsPIBWLo3s9ScATZBixkFGijeWXKzXhZ+d94Hxaw+4NdDy/XLXr9lx4FZwcqihXyy9/9QcxTQVEmnKilOvYifYyIjWjHKalfqogIXRMhuAajIgA5WXz06f41DgDHMbSvEjjuft7IiNCqYkITKcgeqSWazPzv5qb6vDSy1iUpBoiulgUphzrGM9ywAMmgWo+MUCoZOZWTEdEEqpNWiUTgrP85VXoNOqO4btGtXmVx1FEx+gEnSEHXaAmukUt1EYUPaJn9IrerCfrxXq3PhatBSufOUJ/ZH3+AMX0kv0=</latexit>

m4` [GeV]
<latexit sha1_base64="hNiivWgs/dCAyvdLCj9+VgpH+B0=">AAAB+nicbZDLSsNAFIYn9VbrrdWlm8FWcFWSIqi7ggtdVrAXSEOYTE/aoTNJmJkoJfZR3LhQxK1P4s63cdpmoa0/DHz85xzOmT9IOFPatr+twtr6xuZWcbu0s7u3f1CuHHZUnEoKbRrzWPYCooCzCNqaaQ69RAIRAYduML6e1bsPIBWLo3s9ScATZBixkFGijeWXKzXhZ+d94Hxaw+4NdDy/XLXr9lx4FZwcqihXyy9/9QcxTQVEmnKilOvYifYyIjWjHKalfqogIXRMhuAajIgA5WXz06f41DgDHMbSvEjjuft7IiNCqYkITKcgeqSWazPzv5qb6vDSy1iUpBoiulgUphzrGM9ywAMmgWo+MUCoZOZWTEdEEqpNWiUTgrP85VXoNOqO4btGtXmVx1FEx+gEnSEHXaAmukUt1EYUPaJn9IrerCfrxXq3PhatBSufOUJ/ZH3+AMX0kv0=</latexit><latexit sha1_base64="hNiivWgs/dCAyvdLCj9+VgpH+B0=">AAAB+nicbZDLSsNAFIYn9VbrrdWlm8FWcFWSIqi7ggtdVrAXSEOYTE/aoTNJmJkoJfZR3LhQxK1P4s63cdpmoa0/DHz85xzOmT9IOFPatr+twtr6xuZWcbu0s7u3f1CuHHZUnEoKbRrzWPYCooCzCNqaaQ69RAIRAYduML6e1bsPIBWLo3s9ScATZBixkFGijeWXKzXhZ+d94Hxaw+4NdDy/XLXr9lx4FZwcqihXyy9/9QcxTQVEmnKilOvYifYyIjWjHKalfqogIXRMhuAajIgA5WXz06f41DgDHMbSvEjjuft7IiNCqYkITKcgeqSWazPzv5qb6vDSy1iUpBoiulgUphzrGM9ywAMmgWo+MUCoZOZWTEdEEqpNWiUTgrP85VXoNOqO4btGtXmVx1FEx+gEnSEHXaAmukUt1EYUPaJn9IrerCfrxXq3PhatBSufOUJ/ZH3+AMX0kv0=</latexit><latexit sha1_base64="hNiivWgs/dCAyvdLCj9+VgpH+B0=">AAAB+nicbZDLSsNAFIYn9VbrrdWlm8FWcFWSIqi7ggtdVrAXSEOYTE/aoTNJmJkoJfZR3LhQxK1P4s63cdpmoa0/DHz85xzOmT9IOFPatr+twtr6xuZWcbu0s7u3f1CuHHZUnEoKbRrzWPYCooCzCNqaaQ69RAIRAYduML6e1bsPIBWLo3s9ScATZBixkFGijeWXKzXhZ+d94Hxaw+4NdDy/XLXr9lx4FZwcqihXyy9/9QcxTQVEmnKilOvYifYyIjWjHKalfqogIXRMhuAajIgA5WXz06f41DgDHMbSvEjjuft7IiNCqYkITKcgeqSWazPzv5qb6vDSy1iUpBoiulgUphzrGM9ywAMmgWo+MUCoZOZWTEdEEqpNWiUTgrP85VXoNOqO4btGtXmVx1FEx+gEnSEHXaAmukUt1EYUPaJn9IrerCfrxXq3PhatBSufOUJ/ZH3+AMX0kv0=</latexit><latexit sha1_base64="hNiivWgs/dCAyvdLCj9+VgpH+B0=">AAAB+nicbZDLSsNAFIYn9VbrrdWlm8FWcFWSIqi7ggtdVrAXSEOYTE/aoTNJmJkoJfZR3LhQxK1P4s63cdpmoa0/DHz85xzOmT9IOFPatr+twtr6xuZWcbu0s7u3f1CuHHZUnEoKbRrzWPYCooCzCNqaaQ69RAIRAYduML6e1bsPIBWLo3s9ScATZBixkFGijeWXKzXhZ+d94Hxaw+4NdDy/XLXr9lx4FZwcqihXyy9/9QcxTQVEmnKilOvYifYyIjWjHKalfqogIXRMhuAajIgA5WXz06f41DgDHMbSvEjjuft7IiNCqYkITKcgeqSWazPzv5qb6vDSy1iUpBoiulgUphzrGM9ywAMmgWo+MUCoZOZWTEdEEqpNWiUTgrP85VXoNOqO4btGtXmVx1FEx+gEnSEHXaAmukUt1EYUPaJn9IrerCfrxXq3PhatBSufOUJ/ZH3+AMX0kv0=</latexit>

Total
<latexit sha1_base64="cKtfxxi+qtbnZQwTjVQM6EGiQNw=">AAAB7HicbZBNT8JAEIan+IX4hXr0spGYeCItF/VG4sUjJhRIoCHbZQsbtttmd2pCGn6DFw8a49Uf5M1/4wI9KPgmmzx5ZyY784apFAZd99spbW3v7O6V9ysHh0fHJ9XTs45JMs24zxKZ6F5IDZdCcR8FSt5LNadxKHk3nN4v6t0nro1IVBtnKQ9iOlYiEoyitfx2glQOqzW37i5FNsEroAaFWsPq12CUsCzmCpmkxvQ9N8UgpxoFk3xeGWSGp5RN6Zj3LSoacxPky2Xn5Mo6IxIl2j6FZOn+nshpbMwsDm1nTHFi1msL879aP8PoNsiFSjPkiq0+ijJJMCGLy8lIaM5QzixQpoXdlbAJ1ZShzadiQ/DWT96ETqPuWX5s1Jp3RRxluIBLuAYPbqAJD9ACHxgIeIZXeHOU8+K8Ox+r1pJTzJzDHzmfP9LFjqU=</latexit><latexit sha1_base64="cKtfxxi+qtbnZQwTjVQM6EGiQNw=">AAAB7HicbZBNT8JAEIan+IX4hXr0spGYeCItF/VG4sUjJhRIoCHbZQsbtttmd2pCGn6DFw8a49Uf5M1/4wI9KPgmmzx5ZyY784apFAZd99spbW3v7O6V9ysHh0fHJ9XTs45JMs24zxKZ6F5IDZdCcR8FSt5LNadxKHk3nN4v6t0nro1IVBtnKQ9iOlYiEoyitfx2glQOqzW37i5FNsEroAaFWsPq12CUsCzmCpmkxvQ9N8UgpxoFk3xeGWSGp5RN6Zj3LSoacxPky2Xn5Mo6IxIl2j6FZOn+nshpbMwsDm1nTHFi1msL879aP8PoNsiFSjPkiq0+ijJJMCGLy8lIaM5QzixQpoXdlbAJ1ZShzadiQ/DWT96ETqPuWX5s1Jp3RRxluIBLuAYPbqAJD9ACHxgIeIZXeHOU8+K8Ox+r1pJTzJzDHzmfP9LFjqU=</latexit><latexit sha1_base64="cKtfxxi+qtbnZQwTjVQM6EGiQNw=">AAAB7HicbZBNT8JAEIan+IX4hXr0spGYeCItF/VG4sUjJhRIoCHbZQsbtttmd2pCGn6DFw8a49Uf5M1/4wI9KPgmmzx5ZyY784apFAZd99spbW3v7O6V9ysHh0fHJ9XTs45JMs24zxKZ6F5IDZdCcR8FSt5LNadxKHk3nN4v6t0nro1IVBtnKQ9iOlYiEoyitfx2glQOqzW37i5FNsEroAaFWsPq12CUsCzmCpmkxvQ9N8UgpxoFk3xeGWSGp5RN6Zj3LSoacxPky2Xn5Mo6IxIl2j6FZOn+nshpbMwsDm1nTHFi1msL879aP8PoNsiFSjPkiq0+ijJJMCGLy8lIaM5QzixQpoXdlbAJ1ZShzadiQ/DWT96ETqPuWX5s1Jp3RRxluIBLuAYPbqAJD9ACHxgIeIZXeHOU8+K8Ox+r1pJTzJzDHzmfP9LFjqU=</latexit><latexit sha1_base64="cKtfxxi+qtbnZQwTjVQM6EGiQNw=">AAAB7HicbZBNT8JAEIan+IX4hXr0spGYeCItF/VG4sUjJhRIoCHbZQsbtttmd2pCGn6DFw8a49Uf5M1/4wI9KPgmmzx5ZyY784apFAZd99spbW3v7O6V9ysHh0fHJ9XTs45JMs24zxKZ6F5IDZdCcR8FSt5LNadxKHk3nN4v6t0nro1IVBtnKQ9iOlYiEoyitfx2glQOqzW37i5FNsEroAaFWsPq12CUsCzmCpmkxvQ9N8UgpxoFk3xeGWSGp5RN6Zj3LSoacxPky2Xn5Mo6IxIl2j6FZOn+nshpbMwsDm1nTHFi1msL879aP8PoNsiFSjPkiq0+ijJJMCGLy8lIaM5QzixQpoXdlbAJ1ZShzadiQ/DWT96ETqPuWX5s1Jp3RRxluIBLuAYPbqAJD9ACHxgIeIZXeHOU8+K8Ox+r1pJTzJzDHzmfP9LFjqU=</latexit>

ZLZL
<latexit sha1_base64="wYdOS8OKyp/3ysI/rwTeXGRoZdU=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0AbZKLAwMRaIf0EaV4zqtVduJbAepivorWBhAiJWfw8a/wWkzQMuTTnp6705394KYM21c99sprK1vbG4Vt0s7u3v7B+XDo7aOEkVoi0Q8Ut0Aa8qZpC3DDKfdWFEsAk47weQ68ztPVGkWyXszjakv8EiykBFsrPRQfRzcIlvVQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMLprNRPNI0xmeAR7VkqsaDaT+cHz9CZVYYojJQtadBc/T2RYqH1VAS2U2Az1steJv7n9RITXvopk3FiqCSLRWHCkYlQ9j0aMkWJ4VNLMFHM3orIGCtMjM2oZEPwll9eJe16zbP8rl5pXOVxFOEETuEcPLiABtxAE1pAQMAzvMKbo5wX5935WLQWnHzmGP7A+fwBE1WPOw==</latexit><latexit sha1_base64="wYdOS8OKyp/3ysI/rwTeXGRoZdU=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0AbZKLAwMRaIf0EaV4zqtVduJbAepivorWBhAiJWfw8a/wWkzQMuTTnp6705394KYM21c99sprK1vbG4Vt0s7u3v7B+XDo7aOEkVoi0Q8Ut0Aa8qZpC3DDKfdWFEsAk47weQ68ztPVGkWyXszjakv8EiykBFsrPRQfRzcIlvVQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMLprNRPNI0xmeAR7VkqsaDaT+cHz9CZVYYojJQtadBc/T2RYqH1VAS2U2Az1steJv7n9RITXvopk3FiqCSLRWHCkYlQ9j0aMkWJ4VNLMFHM3orIGCtMjM2oZEPwll9eJe16zbP8rl5pXOVxFOEETuEcPLiABtxAE1pAQMAzvMKbo5wX5935WLQWnHzmGP7A+fwBE1WPOw==</latexit><latexit sha1_base64="wYdOS8OKyp/3ysI/rwTeXGRoZdU=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0AbZKLAwMRaIf0EaV4zqtVduJbAepivorWBhAiJWfw8a/wWkzQMuTTnp6705394KYM21c99sprK1vbG4Vt0s7u3v7B+XDo7aOEkVoi0Q8Ut0Aa8qZpC3DDKfdWFEsAk47weQ68ztPVGkWyXszjakv8EiykBFsrPRQfRzcIlvVQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMLprNRPNI0xmeAR7VkqsaDaT+cHz9CZVYYojJQtadBc/T2RYqH1VAS2U2Az1steJv7n9RITXvopk3FiqCSLRWHCkYlQ9j0aMkWJ4VNLMFHM3orIGCtMjM2oZEPwll9eJe16zbP8rl5pXOVxFOEETuEcPLiABtxAE1pAQMAzvMKbo5wX5935WLQWnHzmGP7A+fwBE1WPOw==</latexit><latexit sha1_base64="wYdOS8OKyp/3ysI/rwTeXGRoZdU=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0AbZKLAwMRaIf0EaV4zqtVduJbAepivorWBhAiJWfw8a/wWkzQMuTTnp6705394KYM21c99sprK1vbG4Vt0s7u3v7B+XDo7aOEkVoi0Q8Ut0Aa8qZpC3DDKfdWFEsAk47weQ68ztPVGkWyXszjakv8EiykBFsrPRQfRzcIlvVQbni1tw50CrxclKBHM1B+as/jEgiqDSEY617nhsbP8XKMMLprNRPNI0xmeAR7VkqsaDaT+cHz9CZVYYojJQtadBc/T2RYqH1VAS2U2Az1steJv7n9RITXvopk3FiqCSLRWHCkYlQ9j0aMkWJ4VNLMFHM3orIGCtMjM2oZEPwll9eJe16zbP8rl5pXOVxFOEETuEcPLiABtxAE1pAQMAzvMKbo5wX5935WLQWnHzmGP7A+fwBE1WPOw==</latexit>

ZTZL
<latexit sha1_base64="GbOZuLAGnEKimxe94EwX1R3bFiY=">AAAB8HicbZDLTgIxFIbP4A3xhrp00wgmrsgMG3VH4saFC0y4CUwmndKBhrYzaTsmhPAUblxojFsfx51vY4FZKPgnTb7855z0nD9MONPGdb+d3Mbm1vZOfrewt39weFQ8PmnpOFWENknMY9UJsaacSdo0zHDaSRTFIuS0HY5v5/X2E1WaxbJhJgn1BR5KFjGCjbUey92ggbrBfTkoltyKuxBaBy+DEmSqB8Wv/iAmqaDSEI617nluYvwpVoYRTmeFfqppgskYD2nPosSCan+6WHiGLqwzQFGs7JMGLdzfE1MstJ6I0HYKbEZ6tTY3/6v1UhNd+1Mmk9RQSZYfRSlHJkbz69GAKUoMn1jARDG7KyIjrDAxNqOCDcFbPXkdWtWKZ/mhWqrdZHHk4QzO4RI8uIIa3EEdmkBAwDO8wpujnBfn3flYtuacbOYU/sj5/AEfnY9D</latexit><latexit sha1_base64="GbOZuLAGnEKimxe94EwX1R3bFiY=">AAAB8HicbZDLTgIxFIbP4A3xhrp00wgmrsgMG3VH4saFC0y4CUwmndKBhrYzaTsmhPAUblxojFsfx51vY4FZKPgnTb7855z0nD9MONPGdb+d3Mbm1vZOfrewt39weFQ8PmnpOFWENknMY9UJsaacSdo0zHDaSRTFIuS0HY5v5/X2E1WaxbJhJgn1BR5KFjGCjbUey92ggbrBfTkoltyKuxBaBy+DEmSqB8Wv/iAmqaDSEI617nluYvwpVoYRTmeFfqppgskYD2nPosSCan+6WHiGLqwzQFGs7JMGLdzfE1MstJ6I0HYKbEZ6tTY3/6v1UhNd+1Mmk9RQSZYfRSlHJkbz69GAKUoMn1jARDG7KyIjrDAxNqOCDcFbPXkdWtWKZ/mhWqrdZHHk4QzO4RI8uIIa3EEdmkBAwDO8wpujnBfn3flYtuacbOYU/sj5/AEfnY9D</latexit><latexit sha1_base64="GbOZuLAGnEKimxe94EwX1R3bFiY=">AAAB8HicbZDLTgIxFIbP4A3xhrp00wgmrsgMG3VH4saFC0y4CUwmndKBhrYzaTsmhPAUblxojFsfx51vY4FZKPgnTb7855z0nD9MONPGdb+d3Mbm1vZOfrewt39weFQ8PmnpOFWENknMY9UJsaacSdo0zHDaSRTFIuS0HY5v5/X2E1WaxbJhJgn1BR5KFjGCjbUey92ggbrBfTkoltyKuxBaBy+DEmSqB8Wv/iAmqaDSEI617nluYvwpVoYRTmeFfqppgskYD2nPosSCan+6WHiGLqwzQFGs7JMGLdzfE1MstJ6I0HYKbEZ6tTY3/6v1UhNd+1Mmk9RQSZYfRSlHJkbz69GAKUoMn1jARDG7KyIjrDAxNqOCDcFbPXkdWtWKZ/mhWqrdZHHk4QzO4RI8uIIa3EEdmkBAwDO8wpujnBfn3flYtuacbOYU/sj5/AEfnY9D</latexit><latexit sha1_base64="GbOZuLAGnEKimxe94EwX1R3bFiY=">AAAB8HicbZDLTgIxFIbP4A3xhrp00wgmrsgMG3VH4saFC0y4CUwmndKBhrYzaTsmhPAUblxojFsfx51vY4FZKPgnTb7855z0nD9MONPGdb+d3Mbm1vZOfrewt39weFQ8PmnpOFWENknMY9UJsaacSdo0zHDaSRTFIuS0HY5v5/X2E1WaxbJhJgn1BR5KFjGCjbUey92ggbrBfTkoltyKuxBaBy+DEmSqB8Wv/iAmqaDSEI617nluYvwpVoYRTmeFfqppgskYD2nPosSCan+6WHiGLqwzQFGs7JMGLdzfE1MstJ6I0HYKbEZ6tTY3/6v1UhNd+1Mmk9RQSZYfRSlHJkbz69GAKUoMn1jARDG7KyIjrDAxNqOCDcFbPXkdWtWKZ/mhWqrdZHHk4QzO4RI8uIIa3EEdmkBAwDO8wpujnBfn3flYtuacbOYU/sj5/AEfnY9D</latexit>

ZTZT
<latexit sha1_base64="HreCT1h4FE+jrkUWqI3sZuMBytc=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0AbZKLIxF6he0UeW4TmvVdiLbQaqi/goWBhBi5eew8W9w0wzQ8qSTnt670929IOZMG9f9dgobm1vbO8Xd0t7+weFR+fiko6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvV343SeqNItky8xi6gs8lixkBBsrPVQfhy1kqzosV9yamwGtEy8nFcjRHJa/BqOIJIJKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pRILqv00O3iOLqwyQmGkbEmDMvX3RIqF1jMR2E6BzUSvegvxP6+fmPDaT5mME0MlWS4KE45MhBbfoxFTlBg+swQTxeytiEywwsTYjEo2BG/15XXSqdc8y+/rlcZNHkcRzuAcLsGDK2jAHTShDQQEPMMrvDnKeXHenY9la8HJZ07hD5zPHyvFj0s=</latexit><latexit sha1_base64="HreCT1h4FE+jrkUWqI3sZuMBytc=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0AbZKLIxF6he0UeW4TmvVdiLbQaqi/goWBhBi5eew8W9w0wzQ8qSTnt670929IOZMG9f9dgobm1vbO8Xd0t7+weFR+fiko6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvV343SeqNItky8xi6gs8lixkBBsrPVQfhy1kqzosV9yamwGtEy8nFcjRHJa/BqOIJIJKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pRILqv00O3iOLqwyQmGkbEmDMvX3RIqF1jMR2E6BzUSvegvxP6+fmPDaT5mME0MlWS4KE45MhBbfoxFTlBg+swQTxeytiEywwsTYjEo2BG/15XXSqdc8y+/rlcZNHkcRzuAcLsGDK2jAHTShDQQEPMMrvDnKeXHenY9la8HJZ07hD5zPHyvFj0s=</latexit><latexit sha1_base64="HreCT1h4FE+jrkUWqI3sZuMBytc=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0AbZKLIxF6he0UeW4TmvVdiLbQaqi/goWBhBi5eew8W9w0wzQ8qSTnt670929IOZMG9f9dgobm1vbO8Xd0t7+weFR+fiko6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvV343SeqNItky8xi6gs8lixkBBsrPVQfhy1kqzosV9yamwGtEy8nFcjRHJa/BqOIJIJKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pRILqv00O3iOLqwyQmGkbEmDMvX3RIqF1jMR2E6BzUSvegvxP6+fmPDaT5mME0MlWS4KE45MhBbfoxFTlBg+swQTxeytiEywwsTYjEo2BG/15XXSqdc8y+/rlcZNHkcRzuAcLsGDK2jAHTShDQQEPMMrvDnKeXHenY9la8HJZ07hD5zPHyvFj0s=</latexit><latexit sha1_base64="HreCT1h4FE+jrkUWqI3sZuMBytc=">AAAB8HicbVA9T8MwEL2Ur1K+CowsFi0SU5V0AbZKLIxF6he0UeW4TmvVdiLbQaqi/goWBhBi5eew8W9w0wzQ8qSTnt670929IOZMG9f9dgobm1vbO8Xd0t7+weFR+fiko6NEEdomEY9UL8CaciZp2zDDaS9WFIuA024wvV343SeqNItky8xi6gs8lixkBBsrPVQfhy1kqzosV9yamwGtEy8nFcjRHJa/BqOIJIJKQzjWuu+5sfFTrAwjnM5Lg0TTGJMpHtO+pRILqv00O3iOLqwyQmGkbEmDMvX3RIqF1jMR2E6BzUSvegvxP6+fmPDaT5mME0MlWS4KE45MhBbfoxFTlBg+swQTxeytiEywwsTYjEo2BG/15XXSqdc8y+/rlcZNHkcRzuAcLsGDK2jAHTShDQQEPMMrvDnKeXHenY9la8HJZ07hD5zPHyvFj0s=</latexit>
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<latexit sha1_base64="X8AfHMkSQzz35svEaUNjD0ITIGA=">AAACHHicbZA9SwNBEIb3/Izx69TSZjERrOJdFNQuYKFlBBOF3BH2NpO4uHt37M6J4cgPsfGv2FgoYmMh+G/cxBSa+MLCwzszzM4bpVIY9LwvZ2Z2bn5hsbBUXF5ZXVt3NzabJsk0hwZPZKKvI2ZAihgaKFDCdaqBqUjCVXR7Oqxf3YE2IokvsZ9CqFgvFl3BGVqr7R6UA4R71CrvDGhgRE8xuk9/eaqdHwYg5aBMW2m0fwbNsO2WvIo3Ep0GfwwlMla97X4EnYRnCmLkkhnT8r0Uw5xpFFzCoBhkBlLGb1kPWhZjpsCE+ei4Ad21Tod2E21fjHTk/p7ImTKmryLbqRjemMna0Pyv1sqwexzmIk4zhJj/LOpmkmJCh0nRjtDAUfYtMK6F/SvlN0wzjjbPog3Bnzx5GprVim/5olqqnYzjKJBtskP2iE+OSI2ckzppEE4eyBN5Ia/Oo/PsvDnvP60zznhmi/yR8/kN2oihJg==</latexit><latexit sha1_base64="X8AfHMkSQzz35svEaUNjD0ITIGA=">AAACHHicbZA9SwNBEIb3/Izx69TSZjERrOJdFNQuYKFlBBOF3BH2NpO4uHt37M6J4cgPsfGv2FgoYmMh+G/cxBSa+MLCwzszzM4bpVIY9LwvZ2Z2bn5hsbBUXF5ZXVt3NzabJsk0hwZPZKKvI2ZAihgaKFDCdaqBqUjCVXR7Oqxf3YE2IokvsZ9CqFgvFl3BGVqr7R6UA4R71CrvDGhgRE8xuk9/eaqdHwYg5aBMW2m0fwbNsO2WvIo3Ep0GfwwlMla97X4EnYRnCmLkkhnT8r0Uw5xpFFzCoBhkBlLGb1kPWhZjpsCE+ei4Ad21Tod2E21fjHTk/p7ImTKmryLbqRjemMna0Pyv1sqwexzmIk4zhJj/LOpmkmJCh0nRjtDAUfYtMK6F/SvlN0wzjjbPog3Bnzx5GprVim/5olqqnYzjKJBtskP2iE+OSI2ckzppEE4eyBN5Ia/Oo/PsvDnvP60zznhmi/yR8/kN2oihJg==</latexit><latexit sha1_base64="X8AfHMkSQzz35svEaUNjD0ITIGA=">AAACHHicbZA9SwNBEIb3/Izx69TSZjERrOJdFNQuYKFlBBOF3BH2NpO4uHt37M6J4cgPsfGv2FgoYmMh+G/cxBSa+MLCwzszzM4bpVIY9LwvZ2Z2bn5hsbBUXF5ZXVt3NzabJsk0hwZPZKKvI2ZAihgaKFDCdaqBqUjCVXR7Oqxf3YE2IokvsZ9CqFgvFl3BGVqr7R6UA4R71CrvDGhgRE8xuk9/eaqdHwYg5aBMW2m0fwbNsO2WvIo3Ep0GfwwlMla97X4EnYRnCmLkkhnT8r0Uw5xpFFzCoBhkBlLGb1kPWhZjpsCE+ei4Ad21Tod2E21fjHTk/p7ImTKmryLbqRjemMna0Pyv1sqwexzmIk4zhJj/LOpmkmJCh0nRjtDAUfYtMK6F/SvlN0wzjjbPog3Bnzx5GprVim/5olqqnYzjKJBtskP2iE+OSI2ckzppEE4eyBN5Ia/Oo/PsvDnvP60zznhmi/yR8/kN2oihJg==</latexit><latexit sha1_base64="X8AfHMkSQzz35svEaUNjD0ITIGA=">AAACHHicbZA9SwNBEIb3/Izx69TSZjERrOJdFNQuYKFlBBOF3BH2NpO4uHt37M6J4cgPsfGv2FgoYmMh+G/cxBSa+MLCwzszzM4bpVIY9LwvZ2Z2bn5hsbBUXF5ZXVt3NzabJsk0hwZPZKKvI2ZAihgaKFDCdaqBqUjCVXR7Oqxf3YE2IokvsZ9CqFgvFl3BGVqr7R6UA4R71CrvDGhgRE8xuk9/eaqdHwYg5aBMW2m0fwbNsO2WvIo3Ep0GfwwlMla97X4EnYRnCmLkkhnT8r0Uw5xpFFzCoBhkBlLGb1kPWhZjpsCE+ei4Ad21Tod2E21fjHTk/p7ImTKmryLbqRjemMna0Pyv1sqwexzmIk4zhJj/LOpmkmJCh0nRjtDAUfYtMK6F/SvlN0wzjjbPog3Bnzx5GprVim/5olqqnYzjKJBtskP2iE+OSI2ckzppEE4eyBN5Ia/Oo/PsvDnvP60zznhmi/yR8/kN2oihJg==</latexit> d
�
/d

m
4
`
[p
b
/G

eV
]

<latexit sha1_base64="X8AfHMkSQzz35svEaUNjD0ITIGA=">AAACHHicbZA9SwNBEIb3/Izx69TSZjERrOJdFNQuYKFlBBOF3BH2NpO4uHt37M6J4cgPsfGv2FgoYmMh+G/cxBSa+MLCwzszzM4bpVIY9LwvZ2Z2bn5hsbBUXF5ZXVt3NzabJsk0hwZPZKKvI2ZAihgaKFDCdaqBqUjCVXR7Oqxf3YE2IokvsZ9CqFgvFl3BGVqr7R6UA4R71CrvDGhgRE8xuk9/eaqdHwYg5aBMW2m0fwbNsO2WvIo3Ep0GfwwlMla97X4EnYRnCmLkkhnT8r0Uw5xpFFzCoBhkBlLGb1kPWhZjpsCE+ei4Ad21Tod2E21fjHTk/p7ImTKmryLbqRjemMna0Pyv1sqwexzmIk4zhJj/LOpmkmJCh0nRjtDAUfYtMK6F/SvlN0wzjjbPog3Bnzx5GprVim/5olqqnYzjKJBtskP2iE+OSI2ckzppEE4eyBN5Ia/Oo/PsvDnvP60zznhmi/yR8/kN2oihJg==</latexit><latexit sha1_base64="X8AfHMkSQzz35svEaUNjD0ITIGA=">AAACHHicbZA9SwNBEIb3/Izx69TSZjERrOJdFNQuYKFlBBOF3BH2NpO4uHt37M6J4cgPsfGv2FgoYmMh+G/cxBSa+MLCwzszzM4bpVIY9LwvZ2Z2bn5hsbBUXF5ZXVt3NzabJsk0hwZPZKKvI2ZAihgaKFDCdaqBqUjCVXR7Oqxf3YE2IokvsZ9CqFgvFl3BGVqr7R6UA4R71CrvDGhgRE8xuk9/eaqdHwYg5aBMW2m0fwbNsO2WvIo3Ep0GfwwlMla97X4EnYRnCmLkkhnT8r0Uw5xpFFzCoBhkBlLGb1kPWhZjpsCE+ei4Ad21Tod2E21fjHTk/p7ImTKmryLbqRjemMna0Pyv1sqwexzmIk4zhJj/LOpmkmJCh0nRjtDAUfYtMK6F/SvlN0wzjjbPog3Bnzx5GprVim/5olqqnYzjKJBtskP2iE+OSI2ckzppEE4eyBN5Ia/Oo/PsvDnvP60zznhmi/yR8/kN2oihJg==</latexit><latexit sha1_base64="X8AfHMkSQzz35svEaUNjD0ITIGA=">AAACHHicbZA9SwNBEIb3/Izx69TSZjERrOJdFNQuYKFlBBOF3BH2NpO4uHt37M6J4cgPsfGv2FgoYmMh+G/cxBSa+MLCwzszzM4bpVIY9LwvZ2Z2bn5hsbBUXF5ZXVt3NzabJsk0hwZPZKKvI2ZAihgaKFDCdaqBqUjCVXR7Oqxf3YE2IokvsZ9CqFgvFl3BGVqr7R6UA4R71CrvDGhgRE8xuk9/eaqdHwYg5aBMW2m0fwbNsO2WvIo3Ep0GfwwlMla97X4EnYRnCmLkkhnT8r0Uw5xpFFzCoBhkBlLGb1kPWhZjpsCE+ei4Ad21Tod2E21fjHTk/p7ImTKmryLbqRjemMna0Pyv1sqwexzmIk4zhJj/LOpmkmJCh0nRjtDAUfYtMK6F/SvlN0wzjjbPog3Bnzx5GprVim/5olqqnYzjKJBtskP2iE+OSI2ckzppEE4eyBN5Ia/Oo/PsvDnvP60zznhmi/yR8/kN2oihJg==</latexit><latexit sha1_base64="X8AfHMkSQzz35svEaUNjD0ITIGA=">AAACHHicbZA9SwNBEIb3/Izx69TSZjERrOJdFNQuYKFlBBOF3BH2NpO4uHt37M6J4cgPsfGv2FgoYmMh+G/cxBSa+MLCwzszzM4bpVIY9LwvZ2Z2bn5hsbBUXF5ZXVt3NzabJsk0hwZPZKKvI2ZAihgaKFDCdaqBqUjCVXR7Oqxf3YE2IokvsZ9CqFgvFl3BGVqr7R6UA4R71CrvDGhgRE8xuk9/eaqdHwYg5aBMW2m0fwbNsO2WvIo3Ep0GfwwlMla97X4EnYRnCmLkkhnT8r0Uw5xpFFzCoBhkBlLGb1kPWhZjpsCE+ei4Ad21Tod2E21fjHTk/p7ImTKmryLbqRjemMna0Pyv1sqwexzmIk4zhJj/LOpmkmJCh0nRjtDAUfYtMK6F/SvlN0wzjjbPog3Bnzx5GprVim/5olqqnYzjKJBtskP2iE+OSI2ckzppEE4eyBN5Ia/Oo/PsvDnvP60zznhmi/yR8/kN2oihJg==</latexit>
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]

<latexit sha1_base64="X8AfHMkSQzz35svEaUNjD0ITIGA=">AAACHHicbZA9SwNBEIb3/Izx69TSZjERrOJdFNQuYKFlBBOF3BH2NpO4uHt37M6J4cgPsfGv2FgoYmMh+G/cxBSa+MLCwzszzM4bpVIY9LwvZ2Z2bn5hsbBUXF5ZXVt3NzabJsk0hwZPZKKvI2ZAihgaKFDCdaqBqUjCVXR7Oqxf3YE2IokvsZ9CqFgvFl3BGVqr7R6UA4R71CrvDGhgRE8xuk9/eaqdHwYg5aBMW2m0fwbNsO2WvIo3Ep0GfwwlMla97X4EnYRnCmLkkhnT8r0Uw5xpFFzCoBhkBlLGb1kPWhZjpsCE+ei4Ad21Tod2E21fjHTk/p7ImTKmryLbqRjemMna0Pyv1sqwexzmIk4zhJj/LOpmkmJCh0nRjtDAUfYtMK6F/SvlN0wzjjbPog3Bnzx5GprVim/5olqqnYzjKJBtskP2iE+OSI2ckzppEE4eyBN5Ia/Oo/PsvDnvP60zznhmi/yR8/kN2oihJg==</latexit><latexit sha1_base64="X8AfHMkSQzz35svEaUNjD0ITIGA=">AAACHHicbZA9SwNBEIb3/Izx69TSZjERrOJdFNQuYKFlBBOF3BH2NpO4uHt37M6J4cgPsfGv2FgoYmMh+G/cxBSa+MLCwzszzM4bpVIY9LwvZ2Z2bn5hsbBUXF5ZXVt3NzabJsk0hwZPZKKvI2ZAihgaKFDCdaqBqUjCVXR7Oqxf3YE2IokvsZ9CqFgvFl3BGVqr7R6UA4R71CrvDGhgRE8xuk9/eaqdHwYg5aBMW2m0fwbNsO2WvIo3Ep0GfwwlMla97X4EnYRnCmLkkhnT8r0Uw5xpFFzCoBhkBlLGb1kPWhZjpsCE+ei4Ad21Tod2E21fjHTk/p7ImTKmryLbqRjemMna0Pyv1sqwexzmIk4zhJj/LOpmkmJCh0nRjtDAUfYtMK6F/SvlN0wzjjbPog3Bnzx5GprVim/5olqqnYzjKJBtskP2iE+OSI2ckzppEE4eyBN5Ia/Oo/PsvDnvP60zznhmi/yR8/kN2oihJg==</latexit><latexit sha1_base64="X8AfHMkSQzz35svEaUNjD0ITIGA=">AAACHHicbZA9SwNBEIb3/Izx69TSZjERrOJdFNQuYKFlBBOF3BH2NpO4uHt37M6J4cgPsfGv2FgoYmMh+G/cxBSa+MLCwzszzM4bpVIY9LwvZ2Z2bn5hsbBUXF5ZXVt3NzabJsk0hwZPZKKvI2ZAihgaKFDCdaqBqUjCVXR7Oqxf3YE2IokvsZ9CqFgvFl3BGVqr7R6UA4R71CrvDGhgRE8xuk9/eaqdHwYg5aBMW2m0fwbNsO2WvIo3Ep0GfwwlMla97X4EnYRnCmLkkhnT8r0Uw5xpFFzCoBhkBlLGb1kPWhZjpsCE+ei4Ad21Tod2E21fjHTk/p7ImTKmryLbqRjemMna0Pyv1sqwexzmIk4zhJj/LOpmkmJCh0nRjtDAUfYtMK6F/SvlN0wzjjbPog3Bnzx5GprVim/5olqqnYzjKJBtskP2iE+OSI2ckzppEE4eyBN5Ia/Oo/PsvDnvP60zznhmi/yR8/kN2oihJg==</latexit><latexit sha1_base64="X8AfHMkSQzz35svEaUNjD0ITIGA=">AAACHHicbZA9SwNBEIb3/Izx69TSZjERrOJdFNQuYKFlBBOF3BH2NpO4uHt37M6J4cgPsfGv2FgoYmMh+G/cxBSa+MLCwzszzM4bpVIY9LwvZ2Z2bn5hsbBUXF5ZXVt3NzabJsk0hwZPZKKvI2ZAihgaKFDCdaqBqUjCVXR7Oqxf3YE2IokvsZ9CqFgvFl3BGVqr7R6UA4R71CrvDGhgRE8xuk9/eaqdHwYg5aBMW2m0fwbNsO2WvIo3Ep0GfwwlMla97X4EnYRnCmLkkhnT8r0Uw5xpFFzCoBhkBlLGb1kPWhZjpsCE+ei4Ad21Tod2E21fjHTk/p7ImTKmryLbqRjemMna0Pyv1sqwexzmIk4zhJj/LOpmkmJCh0nRjtDAUfYtMK6F/SvlN0wzjjbPog3Bnzx5GprVim/5olqqnYzjKJBtskP2iE+OSI2ckzppEE4eyBN5Ia/Oo/PsvDnvP60zznhmi/yR8/kN2oihJg==</latexit>d
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<latexit sha1_base64="X8AfHMkSQzz35svEaUNjD0ITIGA=">AAACHHicbZA9SwNBEIb3/Izx69TSZjERrOJdFNQuYKFlBBOF3BH2NpO4uHt37M6J4cgPsfGv2FgoYmMh+G/cxBSa+MLCwzszzM4bpVIY9LwvZ2Z2bn5hsbBUXF5ZXVt3NzabJsk0hwZPZKKvI2ZAihgaKFDCdaqBqUjCVXR7Oqxf3YE2IokvsZ9CqFgvFl3BGVqr7R6UA4R71CrvDGhgRE8xuk9/eaqdHwYg5aBMW2m0fwbNsO2WvIo3Ep0GfwwlMla97X4EnYRnCmLkkhnT8r0Uw5xpFFzCoBhkBlLGb1kPWhZjpsCE+ei4Ad21Tod2E21fjHTk/p7ImTKmryLbqRjemMna0Pyv1sqwexzmIk4zhJj/LOpmkmJCh0nRjtDAUfYtMK6F/SvlN0wzjjbPog3Bnzx5GprVim/5olqqnYzjKJBtskP2iE+OSI2ckzppEE4eyBN5Ia/Oo/PsvDnvP60zznhmi/yR8/kN2oihJg==</latexit><latexit sha1_base64="X8AfHMkSQzz35svEaUNjD0ITIGA=">AAACHHicbZA9SwNBEIb3/Izx69TSZjERrOJdFNQuYKFlBBOF3BH2NpO4uHt37M6J4cgPsfGv2FgoYmMh+G/cxBSa+MLCwzszzM4bpVIY9LwvZ2Z2bn5hsbBUXF5ZXVt3NzabJsk0hwZPZKKvI2ZAihgaKFDCdaqBqUjCVXR7Oqxf3YE2IokvsZ9CqFgvFl3BGVqr7R6UA4R71CrvDGhgRE8xuk9/eaqdHwYg5aBMW2m0fwbNsO2WvIo3Ep0GfwwlMla97X4EnYRnCmLkkhnT8r0Uw5xpFFzCoBhkBlLGb1kPWhZjpsCE+ei4Ad21Tod2E21fjHTk/p7ImTKmryLbqRjemMna0Pyv1sqwexzmIk4zhJj/LOpmkmJCh0nRjtDAUfYtMK6F/SvlN0wzjjbPog3Bnzx5GprVim/5olqqnYzjKJBtskP2iE+OSI2ckzppEE4eyBN5Ia/Oo/PsvDnvP60zznhmi/yR8/kN2oihJg==</latexit><latexit sha1_base64="X8AfHMkSQzz35svEaUNjD0ITIGA=">AAACHHicbZA9SwNBEIb3/Izx69TSZjERrOJdFNQuYKFlBBOF3BH2NpO4uHt37M6J4cgPsfGv2FgoYmMh+G/cxBSa+MLCwzszzM4bpVIY9LwvZ2Z2bn5hsbBUXF5ZXVt3NzabJsk0hwZPZKKvI2ZAihgaKFDCdaqBqUjCVXR7Oqxf3YE2IokvsZ9CqFgvFl3BGVqr7R6UA4R71CrvDGhgRE8xuk9/eaqdHwYg5aBMW2m0fwbNsO2WvIo3Ep0GfwwlMla97X4EnYRnCmLkkhnT8r0Uw5xpFFzCoBhkBlLGb1kPWhZjpsCE+ei4Ad21Tod2E21fjHTk/p7ImTKmryLbqRjemMna0Pyv1sqwexzmIk4zhJj/LOpmkmJCh0nRjtDAUfYtMK6F/SvlN0wzjjbPog3Bnzx5GprVim/5olqqnYzjKJBtskP2iE+OSI2ckzppEE4eyBN5Ia/Oo/PsvDnvP60zznhmi/yR8/kN2oihJg==</latexit><latexit sha1_base64="X8AfHMkSQzz35svEaUNjD0ITIGA=">AAACHHicbZA9SwNBEIb3/Izx69TSZjERrOJdFNQuYKFlBBOF3BH2NpO4uHt37M6J4cgPsfGv2FgoYmMh+G/cxBSa+MLCwzszzM4bpVIY9LwvZ2Z2bn5hsbBUXF5ZXVt3NzabJsk0hwZPZKKvI2ZAihgaKFDCdaqBqUjCVXR7Oqxf3YE2IokvsZ9CqFgvFl3BGVqr7R6UA4R71CrvDGhgRE8xuk9/eaqdHwYg5aBMW2m0fwbNsO2WvIo3Ep0GfwwlMla97X4EnYRnCmLkkhnT8r0Uw5xpFFzCoBhkBlLGb1kPWhZjpsCE+ei4Ad21Tod2E21fjHTk/p7ImTKmryLbqRjemMna0Pyv1sqwexzmIk4zhJj/LOpmkmJCh0nRjtDAUfYtMK6F/SvlN0wzjjbPog3Bnzx5GprVim/5olqqnYzjKJBtskP2iE+OSI2ckzppEE4eyBN5Ia/Oo/PsvDnvP60zznhmi/yR8/kN2oihJg==</latexit>



A new physics which ...

• A: A Higgs portal light scalar 
 

• B: Broad-width heavy scalar

MS = 700 GeV with �S = 20%
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

mS = 80 GeV with  = 9
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>



Precision for Higgs beyond the Onshell



Precision for Higgs beyond the Onshell



Simple variables to utilize polarization



Simple variables to utilize polarization

m4` cut: m4` > 700GeV
<latexit sha1_base64="YRTap5fRxk04j+DpQ1mYpQjGqwk=">AAACDnicbZC7SgNBFIZn4y3G26qlzWASsAq7QYhYSNBCywjmAsmyzE7OJkNmL8zMCmHJE9j4KjYWitha2/k2TpIFNfGHgY//nMOZ83sxZ1JZ1peRW1ldW9/Ibxa2tnd298z9g5aMEkGhSSMeiY5HJHAWQlMxxaETCyCBx6Htja6m9fY9CMmi8E6NY3ACMgiZzyhR2nLNcilw09MecD4pYZqoc/xj4Atcs6zSNbRcs2hVrJnwMtgZFFGmhmt+9voRTQIIFeVEyq5txcpJiVCMcpgUeomEmNARGUBXY0gCkE46O2eCy9rpYz8S+oUKz9zfEykJpBwHnu4MiBrKxdrU/K/WTZR/5qQsjBMFIZ0v8hOOVYSn2eA+E0AVH2sgVDD9V0yHRBCqdIIFHYK9ePIytKoVW/NttVi/zOLIoyN0jE6QjWqojm5QAzURRQ/oCb2gV+PReDbejPd5a87IZg7RHxkf30CVmao=</latexit><latexit sha1_base64="YRTap5fRxk04j+DpQ1mYpQjGqwk=">AAACDnicbZC7SgNBFIZn4y3G26qlzWASsAq7QYhYSNBCywjmAsmyzE7OJkNmL8zMCmHJE9j4KjYWitha2/k2TpIFNfGHgY//nMOZ83sxZ1JZ1peRW1ldW9/Ibxa2tnd298z9g5aMEkGhSSMeiY5HJHAWQlMxxaETCyCBx6Htja6m9fY9CMmi8E6NY3ACMgiZzyhR2nLNcilw09MecD4pYZqoc/xj4Atcs6zSNbRcs2hVrJnwMtgZFFGmhmt+9voRTQIIFeVEyq5txcpJiVCMcpgUeomEmNARGUBXY0gCkE46O2eCy9rpYz8S+oUKz9zfEykJpBwHnu4MiBrKxdrU/K/WTZR/5qQsjBMFIZ0v8hOOVYSn2eA+E0AVH2sgVDD9V0yHRBCqdIIFHYK9ePIytKoVW/NttVi/zOLIoyN0jE6QjWqojm5QAzURRQ/oCb2gV+PReDbejPd5a87IZg7RHxkf30CVmao=</latexit><latexit sha1_base64="YRTap5fRxk04j+DpQ1mYpQjGqwk=">AAACDnicbZC7SgNBFIZn4y3G26qlzWASsAq7QYhYSNBCywjmAsmyzE7OJkNmL8zMCmHJE9j4KjYWitha2/k2TpIFNfGHgY//nMOZ83sxZ1JZ1peRW1ldW9/Ibxa2tnd298z9g5aMEkGhSSMeiY5HJHAWQlMxxaETCyCBx6Htja6m9fY9CMmi8E6NY3ACMgiZzyhR2nLNcilw09MecD4pYZqoc/xj4Atcs6zSNbRcs2hVrJnwMtgZFFGmhmt+9voRTQIIFeVEyq5txcpJiVCMcpgUeomEmNARGUBXY0gCkE46O2eCy9rpYz8S+oUKz9zfEykJpBwHnu4MiBrKxdrU/K/WTZR/5qQsjBMFIZ0v8hOOVYSn2eA+E0AVH2sgVDD9V0yHRBCqdIIFHYK9ePIytKoVW/NttVi/zOLIoyN0jE6QjWqojm5QAzURRQ/oCb2gV+PReDbejPd5a87IZg7RHxkf30CVmao=</latexit><latexit sha1_base64="YRTap5fRxk04j+DpQ1mYpQjGqwk=">AAACDnicbZC7SgNBFIZn4y3G26qlzWASsAq7QYhYSNBCywjmAsmyzE7OJkNmL8zMCmHJE9j4KjYWitha2/k2TpIFNfGHgY//nMOZ83sxZ1JZ1peRW1ldW9/Ibxa2tnd298z9g5aMEkGhSSMeiY5HJHAWQlMxxaETCyCBx6Htja6m9fY9CMmi8E6NY3ACMgiZzyhR2nLNcilw09MecD4pYZqoc/xj4Atcs6zSNbRcs2hVrJnwMtgZFFGmhmt+9voRTQIIFeVEyq5txcpJiVCMcpgUeomEmNARGUBXY0gCkE46O2eCy9rpYz8S+oUKz9zfEykJpBwHnu4MiBrKxdrU/K/WTZR/5qQsjBMFIZ0v8hOOVYSn2eA+E0AVH2sgVDD9V0yHRBCqdIIFHYK9ePIytKoVW/NttVi/zOLIoyN0jE6QjWqojm5QAzURRQ/oCb2gV+PReDbejPd5a87IZg7RHxkf30CVmao=</latexit>

angle cuts:
<latexit sha1_base64="FFWPEHY7aKmeFThBpBHs7bgYLag=">AAAB83icbZBNSwMxEIZn61etX1WPXoJF8FR2e1E8Fb14rGA/oF1KNs22odnskkyEUvo3vHhQxKt/xpv/xrTdg7a+EHh4Z4aZvFEmhUHf//YKG5tb2zvF3dLe/sHhUfn4pGVSqxlvslSmuhNRw6VQvIkCJe9kmtMkkrwdje/m9fYT10ak6hEnGQ8TOlQiFoyis3pUDSUnzKK5If1yxa/6C5F1CHKoQK5Gv/zVG6TMJlwhk9SYbuBnGE6pRsEkn5V61vCMsjEd8q5DRRNuwuni5hm5cM6AxKl2TyFZuL8npjQxZpJErjOhODKrtbn5X61rMb4Op0JlFrliy0WxlQRTMg+ADITmDOXEAWVauFsJG1FNGbqYSi6EYPXL69CqVQPHD7VK/TaPowhncA6XEMAV1OEeGtAEBhk8wyu8edZ78d69j2VrwctnTuGPvM8fUKWRMA==</latexit><latexit sha1_base64="FFWPEHY7aKmeFThBpBHs7bgYLag=">AAAB83icbZBNSwMxEIZn61etX1WPXoJF8FR2e1E8Fb14rGA/oF1KNs22odnskkyEUvo3vHhQxKt/xpv/xrTdg7a+EHh4Z4aZvFEmhUHf//YKG5tb2zvF3dLe/sHhUfn4pGVSqxlvslSmuhNRw6VQvIkCJe9kmtMkkrwdje/m9fYT10ak6hEnGQ8TOlQiFoyis3pUDSUnzKK5If1yxa/6C5F1CHKoQK5Gv/zVG6TMJlwhk9SYbuBnGE6pRsEkn5V61vCMsjEd8q5DRRNuwuni5hm5cM6AxKl2TyFZuL8npjQxZpJErjOhODKrtbn5X61rMb4Op0JlFrliy0WxlQRTMg+ADITmDOXEAWVauFsJG1FNGbqYSi6EYPXL69CqVQPHD7VK/TaPowhncA6XEMAV1OEeGtAEBhk8wyu8edZ78d69j2VrwctnTuGPvM8fUKWRMA==</latexit><latexit sha1_base64="FFWPEHY7aKmeFThBpBHs7bgYLag=">AAAB83icbZBNSwMxEIZn61etX1WPXoJF8FR2e1E8Fb14rGA/oF1KNs22odnskkyEUvo3vHhQxKt/xpv/xrTdg7a+EHh4Z4aZvFEmhUHf//YKG5tb2zvF3dLe/sHhUfn4pGVSqxlvslSmuhNRw6VQvIkCJe9kmtMkkrwdje/m9fYT10ak6hEnGQ8TOlQiFoyis3pUDSUnzKK5If1yxa/6C5F1CHKoQK5Gv/zVG6TMJlwhk9SYbuBnGE6pRsEkn5V61vCMsjEd8q5DRRNuwuni5hm5cM6AxKl2TyFZuL8npjQxZpJErjOhODKrtbn5X61rMb4Op0JlFrliy0WxlQRTMg+ADITmDOXEAWVauFsJG1FNGbqYSi6EYPXL69CqVQPHD7VK/TaPowhncA6XEMAV1OEeGtAEBhk8wyu8edZ78d69j2VrwctnTuGPvM8fUKWRMA==</latexit><latexit sha1_base64="FFWPEHY7aKmeFThBpBHs7bgYLag=">AAAB83icbZBNSwMxEIZn61etX1WPXoJF8FR2e1E8Fb14rGA/oF1KNs22odnskkyEUvo3vHhQxKt/xpv/xrTdg7a+EHh4Z4aZvFEmhUHf//YKG5tb2zvF3dLe/sHhUfn4pGVSqxlvslSmuhNRw6VQvIkCJe9kmtMkkrwdje/m9fYT10ak6hEnGQ8TOlQiFoyis3pUDSUnzKK5If1yxa/6C5F1CHKoQK5Gv/zVG6TMJlwhk9SYbuBnGE6pRsEkn5V61vCMsjEd8q5DRRNuwuni5hm5cM6AxKl2TyFZuL8npjQxZpJErjOhODKrtbn5X61rMb4Op0JlFrliy0WxlQRTMg+ADITmDOXEAWVauFsJG1FNGbqYSi6EYPXL69CqVQPHD7VK/TaPowhncA6XEMAV1OEeGtAEBhk8wyu8edZ78d69j2VrwctnTuGPvM8fUKWRMA==</latexit>

mh⇤ = m4` for a generic case
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

Matrix Element Method:
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

we set
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

Conventional
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>

Simple
<latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit><latexit sha1_base64="(null)">(null)</latexit>



Simple variables to utilize polarization



The Higgs Sector

Spontaneous Symmetry Breaking

SU(2)L ⇥ U(1)Y ! U(1)EM
<latexit sha1_base64="xfmp9p2fEs3uf/9kdOOhE7TSyCI=">AAACFnicbVC7SgNBFJ31GeNr1dJmMBGSwrCbRsugCBYKEd0kkg3L7GSSDJl9MHNXDEu+wsZfsbFQxFbs/Bsnj0ITDwycOede7r3HjwVXYFnfxsLi0vLKamYtu76xubVt7uzWVJRIyhwaiUg2fKKY4CFzgINgjVgyEviC1f3+2civ3zOpeBTewiBmrYB0Q97hlICWPPMoj2+cQrnoXWIXeMAUdgp20bvTv2hCXWAPIIP0/GqY98ycVbLGwPPEnpIcmqLqmV9uO6JJwEKggijVtK0YWimRwKlgw6ybKBYT2idd1tQ0JHqDVjo+a4gPtdLGnUjqFwIeq787UhIoNQh8XRkQ6KlZbyT+5zUT6Jy0Uh7GCbCQTgZ1EoH1yaOMcJtLRkEMNCFUcr0rpj0iCQWdZFaHYM+ePE9q5ZJtl+zrcq5yOo0jg/bRASogGx2jCrpAVeQgih7RM3pFb8aT8WK8Gx+T0gVj2rOH/sD4/AEJ3Zw2</latexit><latexit sha1_base64="xfmp9p2fEs3uf/9kdOOhE7TSyCI=">AAACFnicbVC7SgNBFJ31GeNr1dJmMBGSwrCbRsugCBYKEd0kkg3L7GSSDJl9MHNXDEu+wsZfsbFQxFbs/Bsnj0ITDwycOede7r3HjwVXYFnfxsLi0vLKamYtu76xubVt7uzWVJRIyhwaiUg2fKKY4CFzgINgjVgyEviC1f3+2civ3zOpeBTewiBmrYB0Q97hlICWPPMoj2+cQrnoXWIXeMAUdgp20bvTv2hCXWAPIIP0/GqY98ycVbLGwPPEnpIcmqLqmV9uO6JJwEKggijVtK0YWimRwKlgw6ybKBYT2idd1tQ0JHqDVjo+a4gPtdLGnUjqFwIeq787UhIoNQh8XRkQ6KlZbyT+5zUT6Jy0Uh7GCbCQTgZ1EoH1yaOMcJtLRkEMNCFUcr0rpj0iCQWdZFaHYM+ePE9q5ZJtl+zrcq5yOo0jg/bRASogGx2jCrpAVeQgih7RM3pFb8aT8WK8Gx+T0gVj2rOH/sD4/AEJ3Zw2</latexit><latexit sha1_base64="xfmp9p2fEs3uf/9kdOOhE7TSyCI=">AAACFnicbVC7SgNBFJ31GeNr1dJmMBGSwrCbRsugCBYKEd0kkg3L7GSSDJl9MHNXDEu+wsZfsbFQxFbs/Bsnj0ITDwycOede7r3HjwVXYFnfxsLi0vLKamYtu76xubVt7uzWVJRIyhwaiUg2fKKY4CFzgINgjVgyEviC1f3+2civ3zOpeBTewiBmrYB0Q97hlICWPPMoj2+cQrnoXWIXeMAUdgp20bvTv2hCXWAPIIP0/GqY98ycVbLGwPPEnpIcmqLqmV9uO6JJwEKggijVtK0YWimRwKlgw6ybKBYT2idd1tQ0JHqDVjo+a4gPtdLGnUjqFwIeq787UhIoNQh8XRkQ6KlZbyT+5zUT6Jy0Uh7GCbCQTgZ1EoH1yaOMcJtLRkEMNCFUcr0rpj0iCQWdZFaHYM+ePE9q5ZJtl+zrcq5yOo0jg/bRASogGx2jCrpAVeQgih7RM3pFb8aT8WK8Gx+T0gVj2rOH/sD4/AEJ3Zw2</latexit><latexit sha1_base64="xfmp9p2fEs3uf/9kdOOhE7TSyCI=">AAACFnicbVC7SgNBFJ31GeNr1dJmMBGSwrCbRsugCBYKEd0kkg3L7GSSDJl9MHNXDEu+wsZfsbFQxFbs/Bsnj0ITDwycOede7r3HjwVXYFnfxsLi0vLKamYtu76xubVt7uzWVJRIyhwaiUg2fKKY4CFzgINgjVgyEviC1f3+2civ3zOpeBTewiBmrYB0Q97hlICWPPMoj2+cQrnoXWIXeMAUdgp20bvTv2hCXWAPIIP0/GqY98ycVbLGwPPEnpIcmqLqmV9uO6JJwEKggijVtK0YWimRwKlgw6ybKBYT2idd1tQ0JHqDVjo+a4gPtdLGnUjqFwIeq787UhIoNQh8XRkQ6KlZbyT+5zUT6Jy0Uh7GCbCQTgZ1EoH1yaOMcJtLRkEMNCFUcr0rpj0iCQWdZFaHYM+ePE9q5ZJtl+zrcq5yOo0jg/bRASogGx2jCrpAVeQgih7RM3pFb8aT8WK8Gx+T0gVj2rOH/sD4/AEJ3Zw2</latexit>

"Mexican Hat" Higgs potential

Yukawa terms for massive fermions



Measuring Higgs potential

• From spontaneous symmetry breaking

V(ϕ) = − μ2ϕ2 + λϕ4
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<latexit sha1_base64="Q1hJTsxM6Wze0OSpZXn1Je1aA3s="></latexit><latexit sha1_base64="Q1hJTsxM6Wze0OSpZXn1Je1aA3s="></latexit><latexit sha1_base64="Q1hJTsxM6Wze0OSpZXn1Je1aA3s="></latexit><latexit sha1_base64="Q1hJTsxM6Wze0OSpZXn1Je1aA3s="></latexit>

• The shape of a potential around EW scale is determined  
by       term and      term.  h2

<latexit sha1_base64="g7tsHytqxHnLOSXSv/Cm9TZ2ZvY=">AAAB7XicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lpgImMBJ9pY9WNmPy+6eCbnwH2wsNMbW/2Pnv3GBKxR8ySQv781kZl6UcGas7397hbX1jc2t4nZpZ3dv/6B8eNQ2KtWEtojiSt9H2FDOJG1ZZjm9TzTFIuK0E42vZ37niWrDlLyzk4SGAg8lixnB1knt6uihXkX9csWv+XOgVRLkpAI5mv3yV2+gSCqotIRjY7qBn9gww9oywum01EsNTTAZ4yHtOiqxoCbM5tdO0ZlTBihW2pW0aK7+nsiwMGYiItcpsB2ZZW8m/ud1UxtfhhmTSWqpJItFccqRVWj2OhowTYnlE0cw0czdisgIa0ysC6jkQgiWX14l7Xot8GvBbb3SuMrjKMIJnMI5BHABDbiBJrSAwCM8wyu8ecp78d69j0VrwctnjuEPvM8fAeSOFA==</latexit><latexit sha1_base64="g7tsHytqxHnLOSXSv/Cm9TZ2ZvY=">AAAB7XicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lpgImMBJ9pY9WNmPy+6eCbnwH2wsNMbW/2Pnv3GBKxR8ySQv781kZl6UcGas7397hbX1jc2t4nZpZ3dv/6B8eNQ2KtWEtojiSt9H2FDOJG1ZZjm9TzTFIuK0E42vZ37niWrDlLyzk4SGAg8lixnB1knt6uihXkX9csWv+XOgVRLkpAI5mv3yV2+gSCqotIRjY7qBn9gww9oywum01EsNTTAZ4yHtOiqxoCbM5tdO0ZlTBihW2pW0aK7+nsiwMGYiItcpsB2ZZW8m/ud1UxtfhhmTSWqpJItFccqRVWj2OhowTYnlE0cw0czdisgIa0ysC6jkQgiWX14l7Xot8GvBbb3SuMrjKMIJnMI5BHABDbiBJrSAwCM8wyu8ecp78d69j0VrwctnjuEPvM8fAeSOFA==</latexit><latexit sha1_base64="g7tsHytqxHnLOSXSv/Cm9TZ2ZvY=">AAAB7XicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lpgImMBJ9pY9WNmPy+6eCbnwH2wsNMbW/2Pnv3GBKxR8ySQv781kZl6UcGas7397hbX1jc2t4nZpZ3dv/6B8eNQ2KtWEtojiSt9H2FDOJG1ZZjm9TzTFIuK0E42vZ37niWrDlLyzk4SGAg8lixnB1knt6uihXkX9csWv+XOgVRLkpAI5mv3yV2+gSCqotIRjY7qBn9gww9oywum01EsNTTAZ4yHtOiqxoCbM5tdO0ZlTBihW2pW0aK7+nsiwMGYiItcpsB2ZZW8m/ud1UxtfhhmTSWqpJItFccqRVWj2OhowTYnlE0cw0czdisgIa0ysC6jkQgiWX14l7Xot8GvBbb3SuMrjKMIJnMI5BHABDbiBJrSAwCM8wyu8ecp78d69j0VrwctnjuEPvM8fAeSOFA==</latexit><latexit sha1_base64="g7tsHytqxHnLOSXSv/Cm9TZ2ZvY=">AAAB7XicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lpgImMBJ9pY9WNmPy+6eCbnwH2wsNMbW/2Pnv3GBKxR8ySQv781kZl6UcGas7397hbX1jc2t4nZpZ3dv/6B8eNQ2KtWEtojiSt9H2FDOJG1ZZjm9TzTFIuK0E42vZ37niWrDlLyzk4SGAg8lixnB1knt6uihXkX9csWv+XOgVRLkpAI5mv3yV2+gSCqotIRjY7qBn9gww9oywum01EsNTTAZ4yHtOiqxoCbM5tdO0ZlTBihW2pW0aK7+nsiwMGYiItcpsB2ZZW8m/ud1UxtfhhmTSWqpJItFccqRVWj2OhowTYnlE0cw0czdisgIa0ysC6jkQgiWX14l7Xot8GvBbb3SuMrjKMIJnMI5BHABDbiBJrSAwCM8wyu8ecp78d69j0VrwctnjuEPvM8fAeSOFA==</latexit>
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<latexit sha1_base64="KE45gA7A5uJNT/h6alqKRCcSWyA=">AAAB7XicbVA9T8MwEL2Ur1K+CowsFi0SU5WUAcYKFsYi0Q+pDZXjOq2pY0e2g1RF/Q8sDCDEyv9h49/gtBmg5UknPb13p7t7QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tEEdoikkvVDbCmnAnaMsxw2o0VxVHAaSeY3GR+54kqzaS4N9OY+hEeCRYygo2V2tXxw0UVDcoVt+bOgVaJl5MK5GgOyl/9oSRJRIUhHGvd89zY+ClWhhFOZ6V+ommMyQSPaM9SgSOq/XR+7QydWWWIQqlsCYPm6u+JFEdaT6PAdkbYjPWyl4n/eb3EhFd+ykScGCrIYlGYcGQkyl5HQ6YoMXxqCSaK2VsRGWOFibEBlWwI3vLLq6Rdr3luzburVxrXeRxFOIFTOAcPLqEBt9CEFhB4hGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMDao4V</latexit><latexit sha1_base64="KE45gA7A5uJNT/h6alqKRCcSWyA=">AAAB7XicbVA9T8MwEL2Ur1K+CowsFi0SU5WUAcYKFsYi0Q+pDZXjOq2pY0e2g1RF/Q8sDCDEyv9h49/gtBmg5UknPb13p7t7QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tEEdoikkvVDbCmnAnaMsxw2o0VxVHAaSeY3GR+54kqzaS4N9OY+hEeCRYygo2V2tXxw0UVDcoVt+bOgVaJl5MK5GgOyl/9oSRJRIUhHGvd89zY+ClWhhFOZ6V+ommMyQSPaM9SgSOq/XR+7QydWWWIQqlsCYPm6u+JFEdaT6PAdkbYjPWyl4n/eb3EhFd+ykScGCrIYlGYcGQkyl5HQ6YoMXxqCSaK2VsRGWOFibEBlWwI3vLLq6Rdr3luzburVxrXeRxFOIFTOAcPLqEBt9CEFhB4hGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMDao4V</latexit><latexit sha1_base64="KE45gA7A5uJNT/h6alqKRCcSWyA=">AAAB7XicbVA9T8MwEL2Ur1K+CowsFi0SU5WUAcYKFsYi0Q+pDZXjOq2pY0e2g1RF/Q8sDCDEyv9h49/gtBmg5UknPb13p7t7QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tEEdoikkvVDbCmnAnaMsxw2o0VxVHAaSeY3GR+54kqzaS4N9OY+hEeCRYygo2V2tXxw0UVDcoVt+bOgVaJl5MK5GgOyl/9oSRJRIUhHGvd89zY+ClWhhFOZ6V+ommMyQSPaM9SgSOq/XR+7QydWWWIQqlsCYPm6u+JFEdaT6PAdkbYjPWyl4n/eb3EhFd+ykScGCrIYlGYcGQkyl5HQ6YoMXxqCSaK2VsRGWOFibEBlWwI3vLLq6Rdr3luzburVxrXeRxFOIFTOAcPLqEBt9CEFhB4hGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMDao4V</latexit><latexit sha1_base64="KE45gA7A5uJNT/h6alqKRCcSWyA=">AAAB7XicbVA9T8MwEL2Ur1K+CowsFi0SU5WUAcYKFsYi0Q+pDZXjOq2pY0e2g1RF/Q8sDCDEyv9h49/gtBmg5UknPb13p7t7QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tEEdoikkvVDbCmnAnaMsxw2o0VxVHAaSeY3GR+54kqzaS4N9OY+hEeCRYygo2V2tXxw0UVDcoVt+bOgVaJl5MK5GgOyl/9oSRJRIUhHGvd89zY+ClWhhFOZ6V+ommMyQSPaM9SgSOq/XR+7QydWWWIQqlsCYPm6u+JFEdaT6PAdkbYjPWyl4n/eb3EhFd+ykScGCrIYlGYcGQkyl5HQ6YoMXxqCSaK2VsRGWOFibEBlWwI3vLLq6Rdr3luzburVxrXeRxFOIFTOAcPLqEBt9CEFhB4hGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMDao4V</latexit>



V(ϕ) = − μ2ϕ2 + λϕ4

• The shape of a potential around EW scale is determined  
by       term and      term.  h2

<latexit sha1_base64="g7tsHytqxHnLOSXSv/Cm9TZ2ZvY=">AAAB7XicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lpgImMBJ9pY9WNmPy+6eCbnwH2wsNMbW/2Pnv3GBKxR8ySQv781kZl6UcGas7397hbX1jc2t4nZpZ3dv/6B8eNQ2KtWEtojiSt9H2FDOJG1ZZjm9TzTFIuK0E42vZ37niWrDlLyzk4SGAg8lixnB1knt6uihXkX9csWv+XOgVRLkpAI5mv3yV2+gSCqotIRjY7qBn9gww9oywum01EsNTTAZ4yHtOiqxoCbM5tdO0ZlTBihW2pW0aK7+nsiwMGYiItcpsB2ZZW8m/ud1UxtfhhmTSWqpJItFccqRVWj2OhowTYnlE0cw0czdisgIa0ysC6jkQgiWX14l7Xot8GvBbb3SuMrjKMIJnMI5BHABDbiBJrSAwCM8wyu8ecp78d69j0VrwctnjuEPvM8fAeSOFA==</latexit><latexit sha1_base64="g7tsHytqxHnLOSXSv/Cm9TZ2ZvY=">AAAB7XicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lpgImMBJ9pY9WNmPy+6eCbnwH2wsNMbW/2Pnv3GBKxR8ySQv781kZl6UcGas7397hbX1jc2t4nZpZ3dv/6B8eNQ2KtWEtojiSt9H2FDOJG1ZZjm9TzTFIuK0E42vZ37niWrDlLyzk4SGAg8lixnB1knt6uihXkX9csWv+XOgVRLkpAI5mv3yV2+gSCqotIRjY7qBn9gww9oywum01EsNTTAZ4yHtOiqxoCbM5tdO0ZlTBihW2pW0aK7+nsiwMGYiItcpsB2ZZW8m/ud1UxtfhhmTSWqpJItFccqRVWj2OhowTYnlE0cw0czdisgIa0ysC6jkQgiWX14l7Xot8GvBbb3SuMrjKMIJnMI5BHABDbiBJrSAwCM8wyu8ecp78d69j0VrwctnjuEPvM8fAeSOFA==</latexit><latexit sha1_base64="g7tsHytqxHnLOSXSv/Cm9TZ2ZvY=">AAAB7XicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lpgImMBJ9pY9WNmPy+6eCbnwH2wsNMbW/2Pnv3GBKxR8ySQv781kZl6UcGas7397hbX1jc2t4nZpZ3dv/6B8eNQ2KtWEtojiSt9H2FDOJG1ZZjm9TzTFIuK0E42vZ37niWrDlLyzk4SGAg8lixnB1knt6uihXkX9csWv+XOgVRLkpAI5mv3yV2+gSCqotIRjY7qBn9gww9oywum01EsNTTAZ4yHtOiqxoCbM5tdO0ZlTBihW2pW0aK7+nsiwMGYiItcpsB2ZZW8m/ud1UxtfhhmTSWqpJItFccqRVWj2OhowTYnlE0cw0czdisgIa0ysC6jkQgiWX14l7Xot8GvBbb3SuMrjKMIJnMI5BHABDbiBJrSAwCM8wyu8ecp78d69j0VrwctnjuEPvM8fAeSOFA==</latexit><latexit sha1_base64="g7tsHytqxHnLOSXSv/Cm9TZ2ZvY=">AAAB7XicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lpgImMBJ9pY9WNmPy+6eCbnwH2wsNMbW/2Pnv3GBKxR8ySQv781kZl6UcGas7397hbX1jc2t4nZpZ3dv/6B8eNQ2KtWEtojiSt9H2FDOJG1ZZjm9TzTFIuK0E42vZ37niWrDlLyzk4SGAg8lixnB1knt6uihXkX9csWv+XOgVRLkpAI5mv3yV2+gSCqotIRjY7qBn9gww9oywum01EsNTTAZ4yHtOiqxoCbM5tdO0ZlTBihW2pW0aK7+nsiwMGYiItcpsB2ZZW8m/ud1UxtfhhmTSWqpJItFccqRVWj2OhowTYnlE0cw0czdisgIa0ysC6jkQgiWX14l7Xot8GvBbb3SuMrjKMIJnMI5BHABDbiBJrSAwCM8wyu8ecp78d69j0VrwctnjuEPvM8fAeSOFA==</latexit>
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- We know about the mass of Higgs from clean channels

• From spontaneous symmetry breaking

V SM
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<latexit sha1_base64="Q1hJTsxM6Wze0OSpZXn1Je1aA3s="></latexit><latexit sha1_base64="Q1hJTsxM6Wze0OSpZXn1Je1aA3s="></latexit><latexit sha1_base64="Q1hJTsxM6Wze0OSpZXn1Je1aA3s="></latexit><latexit sha1_base64="Q1hJTsxM6Wze0OSpZXn1Je1aA3s="></latexit>

Measuring Higgs potential



 Higgs Boson Pair  
to measure Higgs potential

V(ϕ) = − μ2ϕ2 + λϕ4

• The shape of a potential around EW scale is determined  
by       term and      term.  h2

<latexit sha1_base64="g7tsHytqxHnLOSXSv/Cm9TZ2ZvY=">AAAB7XicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lpgImMBJ9pY9WNmPy+6eCbnwH2wsNMbW/2Pnv3GBKxR8ySQv781kZl6UcGas7397hbX1jc2t4nZpZ3dv/6B8eNQ2KtWEtojiSt9H2FDOJG1ZZjm9TzTFIuK0E42vZ37niWrDlLyzk4SGAg8lixnB1knt6uihXkX9csWv+XOgVRLkpAI5mv3yV2+gSCqotIRjY7qBn9gww9oywum01EsNTTAZ4yHtOiqxoCbM5tdO0ZlTBihW2pW0aK7+nsiwMGYiItcpsB2ZZW8m/ud1UxtfhhmTSWqpJItFccqRVWj2OhowTYnlE0cw0czdisgIa0ysC6jkQgiWX14l7Xot8GvBbb3SuMrjKMIJnMI5BHABDbiBJrSAwCM8wyu8ecp78d69j0VrwctnjuEPvM8fAeSOFA==</latexit><latexit sha1_base64="g7tsHytqxHnLOSXSv/Cm9TZ2ZvY=">AAAB7XicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lpgImMBJ9pY9WNmPy+6eCbnwH2wsNMbW/2Pnv3GBKxR8ySQv781kZl6UcGas7397hbX1jc2t4nZpZ3dv/6B8eNQ2KtWEtojiSt9H2FDOJG1ZZjm9TzTFIuK0E42vZ37niWrDlLyzk4SGAg8lixnB1knt6uihXkX9csWv+XOgVRLkpAI5mv3yV2+gSCqotIRjY7qBn9gww9oywum01EsNTTAZ4yHtOiqxoCbM5tdO0ZlTBihW2pW0aK7+nsiwMGYiItcpsB2ZZW8m/ud1UxtfhhmTSWqpJItFccqRVWj2OhowTYnlE0cw0czdisgIa0ysC6jkQgiWX14l7Xot8GvBbb3SuMrjKMIJnMI5BHABDbiBJrSAwCM8wyu8ecp78d69j0VrwctnjuEPvM8fAeSOFA==</latexit><latexit sha1_base64="g7tsHytqxHnLOSXSv/Cm9TZ2ZvY=">AAAB7XicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lpgImMBJ9pY9WNmPy+6eCbnwH2wsNMbW/2Pnv3GBKxR8ySQv781kZl6UcGas7397hbX1jc2t4nZpZ3dv/6B8eNQ2KtWEtojiSt9H2FDOJG1ZZjm9TzTFIuK0E42vZ37niWrDlLyzk4SGAg8lixnB1knt6uihXkX9csWv+XOgVRLkpAI5mv3yV2+gSCqotIRjY7qBn9gww9oywum01EsNTTAZ4yHtOiqxoCbM5tdO0ZlTBihW2pW0aK7+nsiwMGYiItcpsB2ZZW8m/ud1UxtfhhmTSWqpJItFccqRVWj2OhowTYnlE0cw0czdisgIa0ysC6jkQgiWX14l7Xot8GvBbb3SuMrjKMIJnMI5BHABDbiBJrSAwCM8wyu8ecp78d69j0VrwctnjuEPvM8fAeSOFA==</latexit><latexit sha1_base64="g7tsHytqxHnLOSXSv/Cm9TZ2ZvY=">AAAB7XicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lpgImMBJ9pY9WNmPy+6eCbnwH2wsNMbW/2Pnv3GBKxR8ySQv781kZl6UcGas7397hbX1jc2t4nZpZ3dv/6B8eNQ2KtWEtojiSt9H2FDOJG1ZZjm9TzTFIuK0E42vZ37niWrDlLyzk4SGAg8lixnB1knt6uihXkX9csWv+XOgVRLkpAI5mv3yV2+gSCqotIRjY7qBn9gww9oywum01EsNTTAZ4yHtOiqxoCbM5tdO0ZlTBihW2pW0aK7+nsiwMGYiItcpsB2ZZW8m/ud1UxtfhhmTSWqpJItFccqRVWj2OhowTYnlE0cw0czdisgIa0ysC6jkQgiWX14l7Xot8GvBbb3SuMrjKMIJnMI5BHABDbiBJrSAwCM8wyu8ecp78d69j0VrwctnjuEPvM8fAeSOFA==</latexit>

h3
<latexit sha1_base64="KE45gA7A5uJNT/h6alqKRCcSWyA=">AAAB7XicbVA9T8MwEL2Ur1K+CowsFi0SU5WUAcYKFsYi0Q+pDZXjOq2pY0e2g1RF/Q8sDCDEyv9h49/gtBmg5UknPb13p7t7QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tEEdoikkvVDbCmnAnaMsxw2o0VxVHAaSeY3GR+54kqzaS4N9OY+hEeCRYygo2V2tXxw0UVDcoVt+bOgVaJl5MK5GgOyl/9oSRJRIUhHGvd89zY+ClWhhFOZ6V+ommMyQSPaM9SgSOq/XR+7QydWWWIQqlsCYPm6u+JFEdaT6PAdkbYjPWyl4n/eb3EhFd+ykScGCrIYlGYcGQkyl5HQ6YoMXxqCSaK2VsRGWOFibEBlWwI3vLLq6Rdr3luzburVxrXeRxFOIFTOAcPLqEBt9CEFhB4hGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMDao4V</latexit><latexit sha1_base64="KE45gA7A5uJNT/h6alqKRCcSWyA=">AAAB7XicbVA9T8MwEL2Ur1K+CowsFi0SU5WUAcYKFsYi0Q+pDZXjOq2pY0e2g1RF/Q8sDCDEyv9h49/gtBmg5UknPb13p7t7QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tEEdoikkvVDbCmnAnaMsxw2o0VxVHAaSeY3GR+54kqzaS4N9OY+hEeCRYygo2V2tXxw0UVDcoVt+bOgVaJl5MK5GgOyl/9oSRJRIUhHGvd89zY+ClWhhFOZ6V+ommMyQSPaM9SgSOq/XR+7QydWWWIQqlsCYPm6u+JFEdaT6PAdkbYjPWyl4n/eb3EhFd+ykScGCrIYlGYcGQkyl5HQ6YoMXxqCSaK2VsRGWOFibEBlWwI3vLLq6Rdr3luzburVxrXeRxFOIFTOAcPLqEBt9CEFhB4hGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMDao4V</latexit><latexit sha1_base64="KE45gA7A5uJNT/h6alqKRCcSWyA=">AAAB7XicbVA9T8MwEL2Ur1K+CowsFi0SU5WUAcYKFsYi0Q+pDZXjOq2pY0e2g1RF/Q8sDCDEyv9h49/gtBmg5UknPb13p7t7QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tEEdoikkvVDbCmnAnaMsxw2o0VxVHAaSeY3GR+54kqzaS4N9OY+hEeCRYygo2V2tXxw0UVDcoVt+bOgVaJl5MK5GgOyl/9oSRJRIUhHGvd89zY+ClWhhFOZ6V+ommMyQSPaM9SgSOq/XR+7QydWWWIQqlsCYPm6u+JFEdaT6PAdkbYjPWyl4n/eb3EhFd+ykScGCrIYlGYcGQkyl5HQ6YoMXxqCSaK2VsRGWOFibEBlWwI3vLLq6Rdr3luzburVxrXeRxFOIFTOAcPLqEBt9CEFhB4hGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMDao4V</latexit><latexit sha1_base64="KE45gA7A5uJNT/h6alqKRCcSWyA=">AAAB7XicbVA9T8MwEL2Ur1K+CowsFi0SU5WUAcYKFsYi0Q+pDZXjOq2pY0e2g1RF/Q8sDCDEyv9h49/gtBmg5UknPb13p7t7QcyZNq777RTW1jc2t4rbpZ3dvf2D8uFRW8tEEdoikkvVDbCmnAnaMsxw2o0VxVHAaSeY3GR+54kqzaS4N9OY+hEeCRYygo2V2tXxw0UVDcoVt+bOgVaJl5MK5GgOyl/9oSRJRIUhHGvd89zY+ClWhhFOZ6V+ommMyQSPaM9SgSOq/XR+7QydWWWIQqlsCYPm6u+JFEdaT6PAdkbYjPWyl4n/eb3EhFd+ykScGCrIYlGYcGQkyl5HQ6YoMXxqCSaK2VsRGWOFibEBlWwI3vLLq6Rdr3luzburVxrXeRxFOIFTOAcPLqEBt9CEFhB4hGd4hTdHOi/Ou/OxaC04+cwx/IHz+QMDao4V</latexit>

- This triple Higgs coupling can be determined by h ! h, h
<latexit sha1_base64="EuLuZj4Mfy93meYTXMXCpeRa8LY=">AAAB9HicbVA9SwNBEJ2NXzF+RS1tFhPBQsJdGi2DNpYRzAckR9jb7OWW7O2du3uBcOR32FgoYuuPsfPfuEmu0MQHA4/3ZpiZ5yeCa+M436iwsbm1vVPcLe3tHxwelY9P2jpOFWUtGotYdX2imeCStQw3gnUTxUjkC9bxx3dzvzNhSvNYPpppwryIjCQPOCXGSl41xH0T4/AKh1U8KFecmrMAXiduTiqQozkof/WHMU0jJg0VROue6yTGy4gynAo2K/VTzRJCx2TEepZKEjHtZYujZ/jCKkMcxMqWNHih/p7ISKT1NPJtZ0RMqFe9ufif10tNcONlXCapYZIuFwWpwPbPeQJ4yBWjRkwtIVRxeyumIVGEGptTyYbgrr68Ttr1muvU3Id6pXGbx1GEMziHS3DhGhpwD01oAYUneIZXeEMT9ILe0ceytYDymVP4A/T5Ay+bkGU=</latexit><latexit sha1_base64="EuLuZj4Mfy93meYTXMXCpeRa8LY=">AAAB9HicbVA9SwNBEJ2NXzF+RS1tFhPBQsJdGi2DNpYRzAckR9jb7OWW7O2du3uBcOR32FgoYuuPsfPfuEmu0MQHA4/3ZpiZ5yeCa+M436iwsbm1vVPcLe3tHxwelY9P2jpOFWUtGotYdX2imeCStQw3gnUTxUjkC9bxx3dzvzNhSvNYPpppwryIjCQPOCXGSl41xH0T4/AKh1U8KFecmrMAXiduTiqQozkof/WHMU0jJg0VROue6yTGy4gynAo2K/VTzRJCx2TEepZKEjHtZYujZ/jCKkMcxMqWNHih/p7ISKT1NPJtZ0RMqFe9ufif10tNcONlXCapYZIuFwWpwPbPeQJ4yBWjRkwtIVRxeyumIVGEGptTyYbgrr68Ttr1muvU3Id6pXGbx1GEMziHS3DhGhpwD01oAYUneIZXeEMT9ILe0ceytYDymVP4A/T5Ay+bkGU=</latexit><latexit sha1_base64="EuLuZj4Mfy93meYTXMXCpeRa8LY=">AAAB9HicbVA9SwNBEJ2NXzF+RS1tFhPBQsJdGi2DNpYRzAckR9jb7OWW7O2du3uBcOR32FgoYuuPsfPfuEmu0MQHA4/3ZpiZ5yeCa+M436iwsbm1vVPcLe3tHxwelY9P2jpOFWUtGotYdX2imeCStQw3gnUTxUjkC9bxx3dzvzNhSvNYPpppwryIjCQPOCXGSl41xH0T4/AKh1U8KFecmrMAXiduTiqQozkof/WHMU0jJg0VROue6yTGy4gynAo2K/VTzRJCx2TEepZKEjHtZYujZ/jCKkMcxMqWNHih/p7ISKT1NPJtZ0RMqFe9ufif10tNcONlXCapYZIuFwWpwPbPeQJ4yBWjRkwtIVRxeyumIVGEGptTyYbgrr68Ttr1muvU3Id6pXGbx1GEMziHS3DhGhpwD01oAYUneIZXeEMT9ILe0ceytYDymVP4A/T5Ay+bkGU=</latexit><latexit sha1_base64="EuLuZj4Mfy93meYTXMXCpeRa8LY=">AAAB9HicbVA9SwNBEJ2NXzF+RS1tFhPBQsJdGi2DNpYRzAckR9jb7OWW7O2du3uBcOR32FgoYuuPsfPfuEmu0MQHA4/3ZpiZ5yeCa+M436iwsbm1vVPcLe3tHxwelY9P2jpOFWUtGotYdX2imeCStQw3gnUTxUjkC9bxx3dzvzNhSvNYPpppwryIjCQPOCXGSl41xH0T4/AKh1U8KFecmrMAXiduTiqQozkof/WHMU0jJg0VROue6yTGy4gynAo2K/VTzRJCx2TEepZKEjHtZYujZ/jCKkMcxMqWNHih/p7ISKT1NPJtZ0RMqFe9ufif10tNcONlXCapYZIuFwWpwPbPeQJ4yBWjRkwtIVRxeyumIVGEGptTyYbgrr68Ttr1muvU3Id6pXGbx1GEMziHS3DhGhpwD01oAYUneIZXeEMT9ILe0ceytYDymVP4A/T5Ay+bkGU=</latexit>

• From spontaneous symmetry breaking

V SM
h = m2

h
2 h2 + m2

h
2v2 vh3 + 1
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h
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<latexit sha1_base64="Q1hJTsxM6Wze0OSpZXn1Je1aA3s="></latexit><latexit sha1_base64="Q1hJTsxM6Wze0OSpZXn1Je1aA3s="></latexit><latexit sha1_base64="Q1hJTsxM6Wze0OSpZXn1Je1aA3s="></latexit><latexit sha1_base64="Q1hJTsxM6Wze0OSpZXn1Je1aA3s="></latexit>



Multi-Higgs 
to measure Higgs potential

• From spontaneous symmetry breakingV(ϕ) = − μ2ϕ2 + λϕ4

V SM
h = m2

h
2 h2 + m2

h
2v2 vh3 + 1

4
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h
2v2h4

<latexit sha1_base64="Q1hJTsxM6Wze0OSpZXn1Je1aA3s="></latexit><latexit sha1_base64="Q1hJTsxM6Wze0OSpZXn1Je1aA3s="></latexit><latexit sha1_base64="Q1hJTsxM6Wze0OSpZXn1Je1aA3s="></latexit><latexit sha1_base64="Q1hJTsxM6Wze0OSpZXn1Je1aA3s="></latexit>

⇥
<latexit sha1_base64="o/TztkgjxWN4eKNCgAhptEPqjkA=">AAAB73icbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lpjIRwIXsrfswYa9vXN3zoRc+BM2Fhpj69+x89+4wBUKvmSSl/dmMjMvSKQw6LrfTmFjc2t7p7hb2ts/ODwqH5+0TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST27nfeeLaiFg94DThfkRHSoSCUbRSt9pHEXFTHZQrbs1dgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGeponaLny3unZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5dieO1nQiUpcsWWi8JUEozJ/HkyFJozlFNLKNPC3krYmGrK0EZUsiF4qy+vk3a95rk1775eadzkcRThDM7hEjy4ggbcQRNawEDCM7zCm/PovDjvzseyteDkM6fwB87nD3ASj44=</latexit><latexit sha1_base64="o/TztkgjxWN4eKNCgAhptEPqjkA=">AAAB73icbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lpjIRwIXsrfswYa9vXN3zoRc+BM2Fhpj69+x89+4wBUKvmSSl/dmMjMvSKQw6LrfTmFjc2t7p7hb2ts/ODwqH5+0TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST27nfeeLaiFg94DThfkRHSoSCUbRSt9pHEXFTHZQrbs1dgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGeponaLny3unZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5dieO1nQiUpcsWWi8JUEozJ/HkyFJozlFNLKNPC3krYmGrK0EZUsiF4qy+vk3a95rk1775eadzkcRThDM7hEjy4ggbcQRNawEDCM7zCm/PovDjvzseyteDkM6fwB87nD3ASj44=</latexit><latexit sha1_base64="o/TztkgjxWN4eKNCgAhptEPqjkA=">AAAB73icbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lpjIRwIXsrfswYa9vXN3zoRc+BM2Fhpj69+x89+4wBUKvmSSl/dmMjMvSKQw6LrfTmFjc2t7p7hb2ts/ODwqH5+0TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST27nfeeLaiFg94DThfkRHSoSCUbRSt9pHEXFTHZQrbs1dgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGeponaLny3unZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5dieO1nQiUpcsWWi8JUEozJ/HkyFJozlFNLKNPC3krYmGrK0EZUsiF4qy+vk3a95rk1775eadzkcRThDM7hEjy4ggbcQRNawEDCM7zCm/PovDjvzseyteDkM6fwB87nD3ASj44=</latexit><latexit sha1_base64="o/TztkgjxWN4eKNCgAhptEPqjkA=">AAAB73icbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaLYk2lpjIRwIXsrfswYa9vXN3zoRc+BM2Fhpj69+x89+4wBUKvmSSl/dmMjMvSKQw6LrfTmFjc2t7p7hb2ts/ODwqH5+0TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wST27nfeeLaiFg94DThfkRHSoSCUbRSt9pHEXFTHZQrbs1dgKwTLycVyNEclL/6w5ilEVfIJDWm57kJ+hnVKJjks1I/NTyhbEJHvGeponaLny3unZELqwxJGGtbCslC/T2R0ciYaRTYzoji2Kx6c/E/r5dieO1nQiUpcsWWi8JUEozJ/HkyFJozlFNLKNPC3krYmGrK0EZUsiF4qy+vk3a95rk1775eadzkcRThDM7hEjy4ggbcQRNawEDCM7zCm/PovDjvzseyteDkM6fwB87nD3ASj44=</latexit>

vh3
<latexit sha1_base64="BmVR9p4RprzHTvRZ1mmC7DDjEyY=">AAAB7nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsstCTaWGIiHwmcZG/Zgw17e5fdORJC+BE2Fhpj6++x89+4wBUKvmSSl/dmMjMvSKQw6LrfTm5jc2t7J79b2Ns/ODwqHp80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWju7nfGnNtRKwecZJwP6IDJULBKFqpVR6T4dNVuVcsuRV3AbJOvIyUIEO9V/zq9mOWRlwhk9SYjucm6E+pRsEknxW6qeEJZSM64B1LFY248aeLc2fkwip9EsbalkKyUH9PTGlkzCQKbGdEcWhWvbn4n9dJMbzxp0IlKXLFlovCVBKMyfx30heaM5QTSyjTwt5K2JBqytAmVLAheKsvr5NmteK5Fe+hWqrdZnHk4QzO4RI8uIYa3EMdGsBgBM/wCm9O4rw4787HsjXnZDOn8AfO5w/dBY6V</latexit><latexit sha1_base64="BmVR9p4RprzHTvRZ1mmC7DDjEyY=">AAAB7nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsstCTaWGIiHwmcZG/Zgw17e5fdORJC+BE2Fhpj6++x89+4wBUKvmSSl/dmMjMvSKQw6LrfTm5jc2t7J79b2Ns/ODwqHp80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWju7nfGnNtRKwecZJwP6IDJULBKFqpVR6T4dNVuVcsuRV3AbJOvIyUIEO9V/zq9mOWRlwhk9SYjucm6E+pRsEknxW6qeEJZSM64B1LFY248aeLc2fkwip9EsbalkKyUH9PTGlkzCQKbGdEcWhWvbn4n9dJMbzxp0IlKXLFlovCVBKMyfx30heaM5QTSyjTwt5K2JBqytAmVLAheKsvr5NmteK5Fe+hWqrdZnHk4QzO4RI8uIYa3EMdGsBgBM/wCm9O4rw4787HsjXnZDOn8AfO5w/dBY6V</latexit><latexit sha1_base64="BmVR9p4RprzHTvRZ1mmC7DDjEyY=">AAAB7nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsstCTaWGIiHwmcZG/Zgw17e5fdORJC+BE2Fhpj6++x89+4wBUKvmSSl/dmMjMvSKQw6LrfTm5jc2t7J79b2Ns/ODwqHp80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWju7nfGnNtRKwecZJwP6IDJULBKFqpVR6T4dNVuVcsuRV3AbJOvIyUIEO9V/zq9mOWRlwhk9SYjucm6E+pRsEknxW6qeEJZSM64B1LFY248aeLc2fkwip9EsbalkKyUH9PTGlkzCQKbGdEcWhWvbn4n9dJMbzxp0IlKXLFlovCVBKMyfx30heaM5QTSyjTwt5K2JBqytAmVLAheKsvr5NmteK5Fe+hWqrdZnHk4QzO4RI8uIYa3EMdGsBgBM/wCm9O4rw4787HsjXnZDOn8AfO5w/dBY6V</latexit><latexit sha1_base64="BmVR9p4RprzHTvRZ1mmC7DDjEyY=">AAAB7nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsstCTaWGIiHwmcZG/Zgw17e5fdORJC+BE2Fhpj6++x89+4wBUKvmSSl/dmMjMvSKQw6LrfTm5jc2t7J79b2Ns/ODwqHp80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWju7nfGnNtRKwecZJwP6IDJULBKFqpVR6T4dNVuVcsuRV3AbJOvIyUIEO9V/zq9mOWRlwhk9SYjucm6E+pRsEknxW6qeEJZSM64B1LFY248aeLc2fkwip9EsbalkKyUH9PTGlkzCQKbGdEcWhWvbn4n9dJMbzxp0IlKXLFlovCVBKMyfx30heaM5QTSyjTwt5K2JBqytAmVLAheKsvr5NmteK5Fe+hWqrdZnHk4QzO4RI8uIYa3EMdGsBgBM/wCm9O4rw4787HsjXnZDOn8AfO5w/dBY6V</latexit>

1
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4
<latexit sha1_base64="n01RThZgK8gPL1I1CGlqZo1zPHg=">AAAB+nicbVBNS8NAEJ34WetXqkcvi63gqSSloMeiF48V7Ae0sWy2m3bpZhN2N0qJ+SlePCji1V/izX/jts1BWx8MPN6bYWaeH3OmtON8W2vrG5tb24Wd4u7e/sGhXTpqqyiRhLZIxCPZ9bGinAna0kxz2o0lxaHPacefXM/8zgOVikXiTk9j6oV4JFjACNZGGtilSj+QmKRultYzNL6vVwZ22ak6c6BV4uakDDmaA/urP4xIElKhCcdK9Vwn1l6KpWaE06zYTxSNMZngEe0ZKnBIlZfOT8/QmVGGKIikKaHRXP09keJQqWnom84Q67Fa9mbif14v0cGllzIRJ5oKslgUJBzpCM1yQEMmKdF8aggmkplbERljE4U2aRVNCO7yy6ukXau6TtW9rZUbV3kcBTiBUzgHFy6gATfQhBYQeIRneIU368l6sd6tj0XrmpXPHMMfWJ8/xKmTAg==</latexit><latexit sha1_base64="n01RThZgK8gPL1I1CGlqZo1zPHg=">AAAB+nicbVBNS8NAEJ34WetXqkcvi63gqSSloMeiF48V7Ae0sWy2m3bpZhN2N0qJ+SlePCji1V/izX/jts1BWx8MPN6bYWaeH3OmtON8W2vrG5tb24Wd4u7e/sGhXTpqqyiRhLZIxCPZ9bGinAna0kxz2o0lxaHPacefXM/8zgOVikXiTk9j6oV4JFjACNZGGtilSj+QmKRultYzNL6vVwZ22ak6c6BV4uakDDmaA/urP4xIElKhCcdK9Vwn1l6KpWaE06zYTxSNMZngEe0ZKnBIlZfOT8/QmVGGKIikKaHRXP09keJQqWnom84Q67Fa9mbif14v0cGllzIRJ5oKslgUJBzpCM1yQEMmKdF8aggmkplbERljE4U2aRVNCO7yy6ukXau6TtW9rZUbV3kcBTiBUzgHFy6gATfQhBYQeIRneIU368l6sd6tj0XrmpXPHMMfWJ8/xKmTAg==</latexit><latexit sha1_base64="n01RThZgK8gPL1I1CGlqZo1zPHg=">AAAB+nicbVBNS8NAEJ34WetXqkcvi63gqSSloMeiF48V7Ae0sWy2m3bpZhN2N0qJ+SlePCji1V/izX/jts1BWx8MPN6bYWaeH3OmtON8W2vrG5tb24Wd4u7e/sGhXTpqqyiRhLZIxCPZ9bGinAna0kxz2o0lxaHPacefXM/8zgOVikXiTk9j6oV4JFjACNZGGtilSj+QmKRultYzNL6vVwZ22ak6c6BV4uakDDmaA/urP4xIElKhCcdK9Vwn1l6KpWaE06zYTxSNMZngEe0ZKnBIlZfOT8/QmVGGKIikKaHRXP09keJQqWnom84Q67Fa9mbif14v0cGllzIRJ5oKslgUJBzpCM1yQEMmKdF8aggmkplbERljE4U2aRVNCO7yy6ukXau6TtW9rZUbV3kcBTiBUzgHFy6gATfQhBYQeIRneIU368l6sd6tj0XrmpXPHMMfWJ8/xKmTAg==</latexit><latexit sha1_base64="n01RThZgK8gPL1I1CGlqZo1zPHg=">AAAB+nicbVBNS8NAEJ34WetXqkcvi63gqSSloMeiF48V7Ae0sWy2m3bpZhN2N0qJ+SlePCji1V/izX/jts1BWx8MPN6bYWaeH3OmtON8W2vrG5tb24Wd4u7e/sGhXTpqqyiRhLZIxCPZ9bGinAna0kxz2o0lxaHPacefXM/8zgOVikXiTk9j6oV4JFjACNZGGtilSj+QmKRultYzNL6vVwZ22ak6c6BV4uakDDmaA/urP4xIElKhCcdK9Vwn1l6KpWaE06zYTxSNMZngEe0ZKnBIlZfOT8/QmVGGKIikKaHRXP09keJQqWnom84Q67Fa9mbif14v0cGllzIRJ5oKslgUJBzpCM1yQEMmKdF8aggmkplbERljE4U2aRVNCO7yy6ukXau6TtW9rZUbV3kcBTiBUzgHFy6gATfQhBYQeIRneIU368l6sd6tj0XrmpXPHMMfWJ8/xKmTAg==</latexit>

• check 

- Triple Higgs coupling can be determined by h ! h, h
<latexit sha1_base64="EuLuZj4Mfy93meYTXMXCpeRa8LY=">AAAB9HicbVA9SwNBEJ2NXzF+RS1tFhPBQsJdGi2DNpYRzAckR9jb7OWW7O2du3uBcOR32FgoYuuPsfPfuEmu0MQHA4/3ZpiZ5yeCa+M436iwsbm1vVPcLe3tHxwelY9P2jpOFWUtGotYdX2imeCStQw3gnUTxUjkC9bxx3dzvzNhSvNYPpppwryIjCQPOCXGSl41xH0T4/AKh1U8KFecmrMAXiduTiqQozkof/WHMU0jJg0VROue6yTGy4gynAo2K/VTzRJCx2TEepZKEjHtZYujZ/jCKkMcxMqWNHih/p7ISKT1NPJtZ0RMqFe9ufif10tNcONlXCapYZIuFwWpwPbPeQJ4yBWjRkwtIVRxeyumIVGEGptTyYbgrr68Ttr1muvU3Id6pXGbx1GEMziHS3DhGhpwD01oAYUneIZXeEMT9ILe0ceytYDymVP4A/T5Ay+bkGU=</latexit><latexit sha1_base64="EuLuZj4Mfy93meYTXMXCpeRa8LY=">AAAB9HicbVA9SwNBEJ2NXzF+RS1tFhPBQsJdGi2DNpYRzAckR9jb7OWW7O2du3uBcOR32FgoYuuPsfPfuEmu0MQHA4/3ZpiZ5yeCa+M436iwsbm1vVPcLe3tHxwelY9P2jpOFWUtGotYdX2imeCStQw3gnUTxUjkC9bxx3dzvzNhSvNYPpppwryIjCQPOCXGSl41xH0T4/AKh1U8KFecmrMAXiduTiqQozkof/WHMU0jJg0VROue6yTGy4gynAo2K/VTzRJCx2TEepZKEjHtZYujZ/jCKkMcxMqWNHih/p7ISKT1NPJtZ0RMqFe9ufif10tNcONlXCapYZIuFwWpwPbPeQJ4yBWjRkwtIVRxeyumIVGEGptTyYbgrr68Ttr1muvU3Id6pXGbx1GEMziHS3DhGhpwD01oAYUneIZXeEMT9ILe0ceytYDymVP4A/T5Ay+bkGU=</latexit><latexit sha1_base64="EuLuZj4Mfy93meYTXMXCpeRa8LY=">AAAB9HicbVA9SwNBEJ2NXzF+RS1tFhPBQsJdGi2DNpYRzAckR9jb7OWW7O2du3uBcOR32FgoYuuPsfPfuEmu0MQHA4/3ZpiZ5yeCa+M436iwsbm1vVPcLe3tHxwelY9P2jpOFWUtGotYdX2imeCStQw3gnUTxUjkC9bxx3dzvzNhSvNYPpppwryIjCQPOCXGSl41xH0T4/AKh1U8KFecmrMAXiduTiqQozkof/WHMU0jJg0VROue6yTGy4gynAo2K/VTzRJCx2TEepZKEjHtZYujZ/jCKkMcxMqWNHih/p7ISKT1NPJtZ0RMqFe9ufif10tNcONlXCapYZIuFwWpwPbPeQJ4yBWjRkwtIVRxeyumIVGEGptTyYbgrr68Ttr1muvU3Id6pXGbx1GEMziHS3DhGhpwD01oAYUneIZXeEMT9ILe0ceytYDymVP4A/T5Ay+bkGU=</latexit><latexit sha1_base64="EuLuZj4Mfy93meYTXMXCpeRa8LY=">AAAB9HicbVA9SwNBEJ2NXzF+RS1tFhPBQsJdGi2DNpYRzAckR9jb7OWW7O2du3uBcOR32FgoYuuPsfPfuEmu0MQHA4/3ZpiZ5yeCa+M436iwsbm1vVPcLe3tHxwelY9P2jpOFWUtGotYdX2imeCStQw3gnUTxUjkC9bxx3dzvzNhSvNYPpppwryIjCQPOCXGSl41xH0T4/AKh1U8KFecmrMAXiduTiqQozkof/WHMU0jJg0VROue6yTGy4gynAo2K/VTzRJCx2TEepZKEjHtZYujZ/jCKkMcxMqWNHih/p7ISKT1NPJtZ0RMqFe9ufif10tNcONlXCapYZIuFwWpwPbPeQJ4yBWjRkwtIVRxeyumIVGEGptTyYbgrr68Ttr1muvU3Id6pXGbx1GEMziHS3DhGhpwD01oAYUneIZXeEMT9ILe0ceytYDymVP4A/T5Ay+bkGU=</latexit>

???

SM

- Quartic Higgs coupling can be determined by h ! h, h, h
<latexit sha1_base64="Err9Eeoz7zmIOQGDTGyXvXvITxI=">AAAB+XicbVC7TsMwFL0pr1JeAUYWixaJAVVJlzJWsDAWiT6kNqoc12msOk5kO5WqqH/CwgBCrPwJG3+Dm2aAliNbOjrnXt17j59wprTjfFulre2d3b3yfuXg8Oj4xD4966o4lYR2SMxj2fexopwJ2tFMc9pPJMWRz2nPn94v/d6MSsVi8aTnCfUiPBEsYARrI41suxaioY5ReJO/GhrZVafu5ECbxC1IFQq0R/bXcByTNKJCE46VGrhOor0MS80Ip4vKMFU0wWSKJ3RgqMARVV6Wb75AV0YZoyCW5guNcvV3R4YjpeaRbyojrEO17i3F/7xBqoNbL2MiSTUVZDUoSDkypy5jQGMmKdF8bggmkpldEQmxxESbsComBHf95E3SbdRdp+4+NqqtuyKOMlzAJVyDC01owQO0oQMEZvAMr/BmZdaL9W59rEpLVtFzDn9gff4AMqyRaA==</latexit><latexit sha1_base64="Err9Eeoz7zmIOQGDTGyXvXvITxI=">AAAB+XicbVC7TsMwFL0pr1JeAUYWixaJAVVJlzJWsDAWiT6kNqoc12msOk5kO5WqqH/CwgBCrPwJG3+Dm2aAliNbOjrnXt17j59wprTjfFulre2d3b3yfuXg8Oj4xD4966o4lYR2SMxj2fexopwJ2tFMc9pPJMWRz2nPn94v/d6MSsVi8aTnCfUiPBEsYARrI41suxaioY5ReJO/GhrZVafu5ECbxC1IFQq0R/bXcByTNKJCE46VGrhOor0MS80Ip4vKMFU0wWSKJ3RgqMARVV6Wb75AV0YZoyCW5guNcvV3R4YjpeaRbyojrEO17i3F/7xBqoNbL2MiSTUVZDUoSDkypy5jQGMmKdF8bggmkpldEQmxxESbsComBHf95E3SbdRdp+4+NqqtuyKOMlzAJVyDC01owQO0oQMEZvAMr/BmZdaL9W59rEpLVtFzDn9gff4AMqyRaA==</latexit><latexit sha1_base64="Err9Eeoz7zmIOQGDTGyXvXvITxI=">AAAB+XicbVC7TsMwFL0pr1JeAUYWixaJAVVJlzJWsDAWiT6kNqoc12msOk5kO5WqqH/CwgBCrPwJG3+Dm2aAliNbOjrnXt17j59wprTjfFulre2d3b3yfuXg8Oj4xD4966o4lYR2SMxj2fexopwJ2tFMc9pPJMWRz2nPn94v/d6MSsVi8aTnCfUiPBEsYARrI41suxaioY5ReJO/GhrZVafu5ECbxC1IFQq0R/bXcByTNKJCE46VGrhOor0MS80Ip4vKMFU0wWSKJ3RgqMARVV6Wb75AV0YZoyCW5guNcvV3R4YjpeaRbyojrEO17i3F/7xBqoNbL2MiSTUVZDUoSDkypy5jQGMmKdF8bggmkpldEQmxxESbsComBHf95E3SbdRdp+4+NqqtuyKOMlzAJVyDC01owQO0oQMEZvAMr/BmZdaL9W59rEpLVtFzDn9gff4AMqyRaA==</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="U86VRs3Lc10BI1Q3ESUjOAath1M=">AAAB7nicbVBNS8NAEJ34WWvV6NXLYit4kJJ40aPgxWMF+wFtKJvtpFm62YTdTaGE/hMvHhTx53jz37hNe9DWxw483pthZ16YCa6N5307W9s7u3v7lYPqYe3o+MQ9rXV0miuGbZaKVPVCqlFwiW3DjcBeppAmocBuOHlY+N0pKs1T+WxmGQYJHUsecUaNlYau24jJwKQkvi5fgwzdutf0SpBN4q9IHVZoDd2vwShleYLSMEG17vteZoKCKsOZwHl1kGvMKJvQMfYtlTRBHRTl5nNyaZURiVJlSxpSqr8nCppoPUtC25lQE+t1byH+5/VzE90FBZdZblCy5UdRLog9dREDGXGFzIiZJZQpbnclLKaKMmPDqtoQ/PWTN0nnpul7Tf/JgwqcwwVcgQ+3cA+P0II2MJjCC7zBu1M4r87HMq4tZ5XbGfyB8/kD8OuQBg==</latexit><latexit sha1_base64="U86VRs3Lc10BI1Q3ESUjOAath1M=">AAAB7nicbVBNS8NAEJ34WWvV6NXLYit4kJJ40aPgxWMF+wFtKJvtpFm62YTdTaGE/hMvHhTx53jz37hNe9DWxw483pthZ16YCa6N5307W9s7u3v7lYPqYe3o+MQ9rXV0miuGbZaKVPVCqlFwiW3DjcBeppAmocBuOHlY+N0pKs1T+WxmGQYJHUsecUaNlYau24jJwKQkvi5fgwzdutf0SpBN4q9IHVZoDd2vwShleYLSMEG17vteZoKCKsOZwHl1kGvMKJvQMfYtlTRBHRTl5nNyaZURiVJlSxpSqr8nCppoPUtC25lQE+t1byH+5/VzE90FBZdZblCy5UdRLog9dREDGXGFzIiZJZQpbnclLKaKMmPDqtoQ/PWTN0nnpul7Tf/JgwqcwwVcgQ+3cA+P0II2MJjCC7zBu1M4r87HMq4tZ5XbGfyB8/kD8OuQBg==</latexit><latexit sha1_base64="PhkCz2yv7NTX2NGakowbEkWHOKw=">AAAB+XicbVC7TsMwFL0pr1JeAUYWixaJAVUJC4wVLIxFog+pjSrHdRqrjhPZTqUo6p+wMIAQK3/Cxt/gphmg5ciWjs65V/fe4yecKe0431ZlY3Nre6e6W9vbPzg8so9PuipOJaEdEvNY9n2sKGeCdjTTnPYTSXHkc9rzp/cLvzejUrFYPOksoV6EJ4IFjGBtpJFtN0I01DEKr4rXQCO77jSdAmiduCWpQ4n2yP4ajmOSRlRowrFSA9dJtJdjqRnhdF4bpoommEzxhA4MFTiiysuLzefowihjFMTSfKFRof7uyHGkVBb5pjLCOlSr3kL8zxukOrj1ciaSVFNBloOClCNz6iIGNGaSEs0zQzCRzOyKSIglJtqEVTMhuKsnr5PuddN1mu6jU2/dlXFU4QzO4RJcuIEWPEAbOkBgBs/wCm9Wbr1Y79bHsrRilT2n8AfW5w8yDJFm</latexit><latexit sha1_base64="Err9Eeoz7zmIOQGDTGyXvXvITxI=">AAAB+XicbVC7TsMwFL0pr1JeAUYWixaJAVVJlzJWsDAWiT6kNqoc12msOk5kO5WqqH/CwgBCrPwJG3+Dm2aAliNbOjrnXt17j59wprTjfFulre2d3b3yfuXg8Oj4xD4966o4lYR2SMxj2fexopwJ2tFMc9pPJMWRz2nPn94v/d6MSsVi8aTnCfUiPBEsYARrI41suxaioY5ReJO/GhrZVafu5ECbxC1IFQq0R/bXcByTNKJCE46VGrhOor0MS80Ip4vKMFU0wWSKJ3RgqMARVV6Wb75AV0YZoyCW5guNcvV3R4YjpeaRbyojrEO17i3F/7xBqoNbL2MiSTUVZDUoSDkypy5jQGMmKdF8bggmkpldEQmxxESbsComBHf95E3SbdRdp+4+NqqtuyKOMlzAJVyDC01owQO0oQMEZvAMr/BmZdaL9W59rEpLVtFzDn9gff4AMqyRaA==</latexit><latexit sha1_base64="Err9Eeoz7zmIOQGDTGyXvXvITxI=">AAAB+XicbVC7TsMwFL0pr1JeAUYWixaJAVVJlzJWsDAWiT6kNqoc12msOk5kO5WqqH/CwgBCrPwJG3+Dm2aAliNbOjrnXt17j59wprTjfFulre2d3b3yfuXg8Oj4xD4966o4lYR2SMxj2fexopwJ2tFMc9pPJMWRz2nPn94v/d6MSsVi8aTnCfUiPBEsYARrI41suxaioY5ReJO/GhrZVafu5ECbxC1IFQq0R/bXcByTNKJCE46VGrhOor0MS80Ip4vKMFU0wWSKJ3RgqMARVV6Wb75AV0YZoyCW5guNcvV3R4YjpeaRbyojrEO17i3F/7xBqoNbL2MiSTUVZDUoSDkypy5jQGMmKdF8bggmkpldEQmxxESbsComBHf95E3SbdRdp+4+NqqtuyKOMlzAJVyDC01owQO0oQMEZvAMr/BmZdaL9W59rEpLVtFzDn9gff4AMqyRaA==</latexit><latexit sha1_base64="Err9Eeoz7zmIOQGDTGyXvXvITxI=">AAAB+XicbVC7TsMwFL0pr1JeAUYWixaJAVVJlzJWsDAWiT6kNqoc12msOk5kO5WqqH/CwgBCrPwJG3+Dm2aAliNbOjrnXt17j59wprTjfFulre2d3b3yfuXg8Oj4xD4966o4lYR2SMxj2fexopwJ2tFMc9pPJMWRz2nPn94v/d6MSsVi8aTnCfUiPBEsYARrI41suxaioY5ReJO/GhrZVafu5ECbxC1IFQq0R/bXcByTNKJCE46VGrhOor0MS80Ip4vKMFU0wWSKJ3RgqMARVV6Wb75AV0YZoyCW5guNcvV3R4YjpeaRbyojrEO17i3F/7xBqoNbL2MiSTUVZDUoSDkypy5jQGMmKdF8bggmkpldEQmxxESbsComBHf95E3SbdRdp+4+NqqtuyKOMlzAJVyDC01owQO0oQMEZvAMr/BmZdaL9W59rEpLVtFzDn9gff4AMqyRaA==</latexit><latexit sha1_base64="Err9Eeoz7zmIOQGDTGyXvXvITxI=">AAAB+XicbVC7TsMwFL0pr1JeAUYWixaJAVVJlzJWsDAWiT6kNqoc12msOk5kO5WqqH/CwgBCrPwJG3+Dm2aAliNbOjrnXt17j59wprTjfFulre2d3b3yfuXg8Oj4xD4966o4lYR2SMxj2fexopwJ2tFMc9pPJMWRz2nPn94v/d6MSsVi8aTnCfUiPBEsYARrI41suxaioY5ReJO/GhrZVafu5ECbxC1IFQq0R/bXcByTNKJCE46VGrhOor0MS80Ip4vKMFU0wWSKJ3RgqMARVV6Wb75AV0YZoyCW5guNcvV3R4YjpeaRbyojrEO17i3F/7xBqoNbL2MiSTUVZDUoSDkypy5jQGMmKdF8bggmkpldEQmxxESbsComBHf95E3SbdRdp+4+NqqtuyKOMlzAJVyDC01owQO0oQMEZvAMr/BmZdaL9W59rEpLVtFzDn9gff4AMqyRaA==</latexit><latexit sha1_base64="Err9Eeoz7zmIOQGDTGyXvXvITxI=">AAAB+XicbVC7TsMwFL0pr1JeAUYWixaJAVVJlzJWsDAWiT6kNqoc12msOk5kO5WqqH/CwgBCrPwJG3+Dm2aAliNbOjrnXt17j59wprTjfFulre2d3b3yfuXg8Oj4xD4966o4lYR2SMxj2fexopwJ2tFMc9pPJMWRz2nPn94v/d6MSsVi8aTnCfUiPBEsYARrI41suxaioY5ReJO/GhrZVafu5ECbxC1IFQq0R/bXcByTNKJCE46VGrhOor0MS80Ip4vKMFU0wWSKJ3RgqMARVV6Wb75AV0YZoyCW5guNcvV3R4YjpeaRbyojrEO17i3F/7xBqoNbL2MiSTUVZDUoSDkypy5jQGMmKdF8bggmkpldEQmxxESbsComBHf95E3SbdRdp+4+NqqtuyKOMlzAJVyDC01owQO0oQMEZvAMr/BmZdaL9W59rEpLVtFzDn9gff4AMqyRaA==</latexit><latexit sha1_base64="Err9Eeoz7zmIOQGDTGyXvXvITxI=">AAAB+XicbVC7TsMwFL0pr1JeAUYWixaJAVVJlzJWsDAWiT6kNqoc12msOk5kO5WqqH/CwgBCrPwJG3+Dm2aAliNbOjrnXt17j59wprTjfFulre2d3b3yfuXg8Oj4xD4966o4lYR2SMxj2fexopwJ2tFMc9pPJMWRz2nPn94v/d6MSsVi8aTnCfUiPBEsYARrI41suxaioY5ReJO/GhrZVafu5ECbxC1IFQq0R/bXcByTNKJCE46VGrhOor0MS80Ip4vKMFU0wWSKJ3RgqMARVV6Wb75AV0YZoyCW5guNcvV3R4YjpeaRbyojrEO17i3F/7xBqoNbL2MiSTUVZDUoSDkypy5jQGMmKdF8bggmkpldEQmxxESbsComBHf95E3SbdRdp+4+NqqtuyKOMlzAJVyDC01owQO0oQMEZvAMr/BmZdaL9W59rEpLVtFzDn9gff4AMqyRaA==</latexit>



• So, let's focus on "precise measurement of" triple Higgs 
coupling at the LHC  



 Higgs Boson Pair @LHC



- This triple Higgs coupling can be determined by h ! h, h
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Standard Model

Non-resonant di-Higgs: can be probed



 Higgs Boson Pair @LHC
• Current status from various channels

bb WW* 𝜏𝜏 ZZ* 𝛾𝛾
bb 33%

WW* 25% 4.6%

𝜏𝜏 7.3% 2.7% 0.39%

ZZ* 3.1% 1.1% 0.33% 0.069%

𝛾𝛾 0.26% 0.1% 0.028% 0.012% 0.0005%
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<latexit sha1_base64="JbGAWOQgOdBSFFzP1xshMNH3a6A=">AAAB+nicbVA9TwJBEJ3zE/Hr0NJmI5hYkTsaLYk2lpgIXAKE7C17sGFv97K7JyEnP8XGQmNs/SV2/hsXuELBl0zy8t5MZuaFCWfaeN63s7G5tb2zW9gr7h8cHh27pZOWlqkitEkklyoIsaacCdo0zHAaJIriOOS0HY5v5377kSrNpHgw04T2YjwULGIEGyv13VIlCLqcRgYrJSdoVEF9t+xVvQXQOvFzUoYcjb771R1IksZUGMKx1h3fS0wvw8owwums2E01TTAZ4yHtWCpwTHUvW5w+QxdWGaBIKlvCoIX6eyLDsdbTOLSdMTYjverNxf+8Tmqi617GRJIaKshyUZRyZCSa54AGTFFi+NQSTBSztyIywgoTY9Mq2hD81ZfXSatW9b2qf18r12/yOApwBudwCT5cQR3uoAFNIDCBZ3iFN+fJeXHenY9l64aTz5zCHzifP/pRkyU=</latexit><latexit sha1_base64="JbGAWOQgOdBSFFzP1xshMNH3a6A=">AAAB+nicbVA9TwJBEJ3zE/Hr0NJmI5hYkTsaLYk2lpgIXAKE7C17sGFv97K7JyEnP8XGQmNs/SV2/hsXuELBl0zy8t5MZuaFCWfaeN63s7G5tb2zW9gr7h8cHh27pZOWlqkitEkklyoIsaacCdo0zHAaJIriOOS0HY5v5377kSrNpHgw04T2YjwULGIEGyv13VIlCLqcRgYrJSdoVEF9t+xVvQXQOvFzUoYcjb771R1IksZUGMKx1h3fS0wvw8owwums2E01TTAZ4yHtWCpwTHUvW5w+QxdWGaBIKlvCoIX6eyLDsdbTOLSdMTYjverNxf+8Tmqi617GRJIaKshyUZRyZCSa54AGTFFi+NQSTBSztyIywgoTY9Mq2hD81ZfXSatW9b2qf18r12/yOApwBudwCT5cQR3uoAFNIDCBZ3iFN+fJeXHenY9l64aTz5zCHzifP/pRkyU=</latexit><latexit sha1_base64="JbGAWOQgOdBSFFzP1xshMNH3a6A=">AAAB+nicbVA9TwJBEJ3zE/Hr0NJmI5hYkTsaLYk2lpgIXAKE7C17sGFv97K7JyEnP8XGQmNs/SV2/hsXuELBl0zy8t5MZuaFCWfaeN63s7G5tb2zW9gr7h8cHh27pZOWlqkitEkklyoIsaacCdo0zHAaJIriOOS0HY5v5377kSrNpHgw04T2YjwULGIEGyv13VIlCLqcRgYrJSdoVEF9t+xVvQXQOvFzUoYcjb771R1IksZUGMKx1h3fS0wvw8owwums2E01TTAZ4yHtWCpwTHUvW5w+QxdWGaBIKlvCoIX6eyLDsdbTOLSdMTYjverNxf+8Tmqi617GRJIaKshyUZRyZCSa54AGTFFi+NQSTBSztyIywgoTY9Mq2hD81ZfXSatW9b2qf18r12/yOApwBudwCT5cQR3uoAFNIDCBZ3iFN+fJeXHenY9l64aTz5zCHzifP/pRkyU=</latexit><latexit sha1_base64="JbGAWOQgOdBSFFzP1xshMNH3a6A=">AAAB+nicbVA9TwJBEJ3zE/Hr0NJmI5hYkTsaLYk2lpgIXAKE7C17sGFv97K7JyEnP8XGQmNs/SV2/hsXuELBl0zy8t5MZuaFCWfaeN63s7G5tb2zW9gr7h8cHh27pZOWlqkitEkklyoIsaacCdo0zHAaJIriOOS0HY5v5377kSrNpHgw04T2YjwULGIEGyv13VIlCLqcRgYrJSdoVEF9t+xVvQXQOvFzUoYcjb771R1IksZUGMKx1h3fS0wvw8owwums2E01TTAZ4yHtWCpwTHUvW5w+QxdWGaBIKlvCoIX6eyLDsdbTOLSdMTYjverNxf+8Tmqi617GRJIaKshyUZRyZCSa54AGTFFi+NQSTBSztyIywgoTY9Mq2hD81ZfXSatW9b2qf18r12/yOApwBudwCT5cQR3uoAFNIDCBZ3iFN+fJeXHenY9l64aTz5zCHzifP/pRkyU=</latexit>

CMS PAS HIG-17-030

• The driven channel is the "compromised" clean channel.



 Higgs Boson Pair @LHC
• Current status from various channels

CMS PAS HIG-17-030

• Why is             bad ?  how can one improve ? bbVV



• Why is            bad ?   LHC is the Top-factory bbVV

• Applying "low-level " kinematic cuts based on event-
topology

b
<latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit><latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit><latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit><latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit>

b̄
<latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit><latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit><latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit><latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit>

b
<latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit><latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit><latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit><latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit>

b̄
<latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit><latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit><latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit><latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit>

W
<latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit>

W ⇤
<latexit sha1_base64="pZJ9VZeY9fE0mX0Lu8BMIo4erjQ=">AAAB7HicbVA9SwNBEJ3zM8avqKXNYiKIRbhLo5UEbCwjeEkgOcPeZi9Zsrd37M4JIeQ32FgoYusPsvPfuEmu0MQHA4/3ZpiZF6ZSGHTdb2dtfWNza7uwU9zd2z84LB0dN02SacZ9lshEt0NquBSK+yhQ8naqOY1DyVvh6Hbmt564NiJRDzhOeRDTgRKRYBSt5Fdaj5eVXqnsVt05yCrxclKGHI1e6avbT1gWc4VMUmM6nptiMKEaBZN8WuxmhqeUjeiAdyxVNOYmmMyPnZJzq/RJlGhbCslc/T0xobEx4zi0nTHFoVn2ZuJ/XifD6DqYCJVmyBVbLIoySTAhs89JX2jOUI4toUwLeythQ6opQ5tP0YbgLb+8Spq1qudWvftauX6Tx1GAUziDC/DgCupwBw3wgYGAZ3iFN0c5L86787FoXXPymRP4A+fzB4PWjc0=</latexit><latexit sha1_base64="pZJ9VZeY9fE0mX0Lu8BMIo4erjQ=">AAAB7HicbVA9SwNBEJ3zM8avqKXNYiKIRbhLo5UEbCwjeEkgOcPeZi9Zsrd37M4JIeQ32FgoYusPsvPfuEmu0MQHA4/3ZpiZF6ZSGHTdb2dtfWNza7uwU9zd2z84LB0dN02SacZ9lshEt0NquBSK+yhQ8naqOY1DyVvh6Hbmt564NiJRDzhOeRDTgRKRYBSt5Fdaj5eVXqnsVt05yCrxclKGHI1e6avbT1gWc4VMUmM6nptiMKEaBZN8WuxmhqeUjeiAdyxVNOYmmMyPnZJzq/RJlGhbCslc/T0xobEx4zi0nTHFoVn2ZuJ/XifD6DqYCJVmyBVbLIoySTAhs89JX2jOUI4toUwLeythQ6opQ5tP0YbgLb+8Spq1qudWvftauX6Tx1GAUziDC/DgCupwBw3wgYGAZ3iFN0c5L86787FoXXPymRP4A+fzB4PWjc0=</latexit><latexit sha1_base64="pZJ9VZeY9fE0mX0Lu8BMIo4erjQ=">AAAB7HicbVA9SwNBEJ3zM8avqKXNYiKIRbhLo5UEbCwjeEkgOcPeZi9Zsrd37M4JIeQ32FgoYusPsvPfuEmu0MQHA4/3ZpiZF6ZSGHTdb2dtfWNza7uwU9zd2z84LB0dN02SacZ9lshEt0NquBSK+yhQ8naqOY1DyVvh6Hbmt564NiJRDzhOeRDTgRKRYBSt5Fdaj5eVXqnsVt05yCrxclKGHI1e6avbT1gWc4VMUmM6nptiMKEaBZN8WuxmhqeUjeiAdyxVNOYmmMyPnZJzq/RJlGhbCslc/T0xobEx4zi0nTHFoVn2ZuJ/XifD6DqYCJVmyBVbLIoySTAhs89JX2jOUI4toUwLeythQ6opQ5tP0YbgLb+8Spq1qudWvftauX6Tx1GAUziDC/DgCupwBw3wgYGAZ3iFN0c5L86787FoXXPymRP4A+fzB4PWjc0=</latexit><latexit sha1_base64="pZJ9VZeY9fE0mX0Lu8BMIo4erjQ=">AAAB7HicbVA9SwNBEJ3zM8avqKXNYiKIRbhLo5UEbCwjeEkgOcPeZi9Zsrd37M4JIeQ32FgoYusPsvPfuEmu0MQHA4/3ZpiZF6ZSGHTdb2dtfWNza7uwU9zd2z84LB0dN02SacZ9lshEt0NquBSK+yhQ8naqOY1DyVvh6Hbmt564NiJRDzhOeRDTgRKRYBSt5Fdaj5eVXqnsVt05yCrxclKGHI1e6avbT1gWc4VMUmM6nptiMKEaBZN8WuxmhqeUjeiAdyxVNOYmmMyPnZJzq/RJlGhbCslc/T0xobEx4zi0nTHFoVn2ZuJ/XifD6DqYCJVmyBVbLIoySTAhs89JX2jOUI4toUwLeythQ6opQ5tP0YbgLb+8Spq1qudWvftauX6Tx1GAUziDC/DgCupwBw3wgYGAZ3iFN0c5L86787FoXXPymRP4A+fzB4PWjc0=</latexit>

W
<latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit>

W
<latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit>



• Applying "low-level " kinematic cuts based on event-topology

• We may apply the advanced statistical tools to see correlations  
among "low-level" kinematic variables.

• But the efficiency based on "low-level cuts" is NOT GOOD  
in that case.

jj``⌫⌫̄ backgrounds from QCD+EW
<latexit sha1_base64="/V8S4R0tMDOOzlekaTQA9z7U7e0=">AAACGXicbVDLSgMxFM3UV62vUZdugq0gCGWmG10Wq+CyBfuAzlAyaaZNm0mGJCOU0t9w46+4caGIS135N2baWWjrgUsO59zLzT1BzKjSjvNt5dbWNza38tuFnd29/QP78KilRCIxaWLBhOwESBFGOWlqqhnpxJKgKGCkHYxrqd9+IFJRwe/1JCZ+hAachhQjbaSe7ZRGI48wlhb0eOIFSKZvCQYIjwdSJLyvYChFBBu1m4vbds8uOmVnDrhK3IwUQYZ6z/70+gInEeEaM6RU13Vi7U+R1BQzMit4iSKx2YUGpGsoRxFR/nR+2QyeGaUPQyFNcQ3n6u+JKYqUmkSB6YyQHqplLxX/87qJDq/8KeVxognHi0VhwqAWMI0J9qkkWLOJIQhLav4K8RBJhLUJs2BCcJdPXiWtStl1y26jUqxeZ3HkwQk4BefABZegCu5AHTQBBo/gGbyCN+vJerHerY9Fa87KZo7BH1hfP6vLn20=</latexit><latexit sha1_base64="/V8S4R0tMDOOzlekaTQA9z7U7e0=">AAACGXicbVDLSgMxFM3UV62vUZdugq0gCGWmG10Wq+CyBfuAzlAyaaZNm0mGJCOU0t9w46+4caGIS135N2baWWjrgUsO59zLzT1BzKjSjvNt5dbWNza38tuFnd29/QP78KilRCIxaWLBhOwESBFGOWlqqhnpxJKgKGCkHYxrqd9+IFJRwe/1JCZ+hAachhQjbaSe7ZRGI48wlhb0eOIFSKZvCQYIjwdSJLyvYChFBBu1m4vbds8uOmVnDrhK3IwUQYZ6z/70+gInEeEaM6RU13Vi7U+R1BQzMit4iSKx2YUGpGsoRxFR/nR+2QyeGaUPQyFNcQ3n6u+JKYqUmkSB6YyQHqplLxX/87qJDq/8KeVxognHi0VhwqAWMI0J9qkkWLOJIQhLav4K8RBJhLUJs2BCcJdPXiWtStl1y26jUqxeZ3HkwQk4BefABZegCu5AHTQBBo/gGbyCN+vJerHerY9Fa87KZo7BH1hfP6vLn20=</latexit><latexit sha1_base64="/V8S4R0tMDOOzlekaTQA9z7U7e0=">AAACGXicbVDLSgMxFM3UV62vUZdugq0gCGWmG10Wq+CyBfuAzlAyaaZNm0mGJCOU0t9w46+4caGIS135N2baWWjrgUsO59zLzT1BzKjSjvNt5dbWNza38tuFnd29/QP78KilRCIxaWLBhOwESBFGOWlqqhnpxJKgKGCkHYxrqd9+IFJRwe/1JCZ+hAachhQjbaSe7ZRGI48wlhb0eOIFSKZvCQYIjwdSJLyvYChFBBu1m4vbds8uOmVnDrhK3IwUQYZ6z/70+gInEeEaM6RU13Vi7U+R1BQzMit4iSKx2YUGpGsoRxFR/nR+2QyeGaUPQyFNcQ3n6u+JKYqUmkSB6YyQHqplLxX/87qJDq/8KeVxognHi0VhwqAWMI0J9qkkWLOJIQhLav4K8RBJhLUJs2BCcJdPXiWtStl1y26jUqxeZ3HkwQk4BefABZegCu5AHTQBBo/gGbyCN+vJerHerY9Fa87KZo7BH1hfP6vLn20=</latexit><latexit sha1_base64="/V8S4R0tMDOOzlekaTQA9z7U7e0=">AAACGXicbVDLSgMxFM3UV62vUZdugq0gCGWmG10Wq+CyBfuAzlAyaaZNm0mGJCOU0t9w46+4caGIS135N2baWWjrgUsO59zLzT1BzKjSjvNt5dbWNza38tuFnd29/QP78KilRCIxaWLBhOwESBFGOWlqqhnpxJKgKGCkHYxrqd9+IFJRwe/1JCZ+hAachhQjbaSe7ZRGI48wlhb0eOIFSKZvCQYIjwdSJLyvYChFBBu1m4vbds8uOmVnDrhK3IwUQYZ6z/70+gInEeEaM6RU13Vi7U+R1BQzMit4iSKx2YUGpGsoRxFR/nR+2QyeGaUPQyFNcQ3n6u+JKYqUmkSB6YyQHqplLxX/87qJDq/8KeVxognHi0VhwqAWMI0J9qkkWLOJIQhLav4K8RBJhLUJs2BCcJdPXiWtStl1y26jUqxeZ3HkwQk4BefABZegCu5AHTQBBo/gGbyCN+vJerHerY9Fa87KZo7BH1hfP6vLn20=</latexit>



what if we know BKG very well

• If we know BKG is a circle, we can take BKG out very easily  
with input variables which characterizes BKG events  
 
(for a circle, variables are; a location of center, radius)

A cartoon is from a paper by Spencer Chang, Timothy Cohen and Bryan Ostdiek,  
Phys. Rev. D 97, 056009 (2018)



• Considering "high-level " kinematic cuts based on event-topology

• What are the "high-level " kinematic variables?

when one considers only visibles

when one considers visibles+invisbles

invariant mass

transverse mass

Ian-Woo Kim, 2010



invariant mass
b

<latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit><latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit><latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit><latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit>

b̄
<latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit><latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit><latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit><latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit>

b
<latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit><latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit><latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit><latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit>

b̄
<latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit><latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit><latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit><latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit>

W
<latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit>

W ⇤
<latexit sha1_base64="pZJ9VZeY9fE0mX0Lu8BMIo4erjQ=">AAAB7HicbVA9SwNBEJ3zM8avqKXNYiKIRbhLo5UEbCwjeEkgOcPeZi9Zsrd37M4JIeQ32FgoYusPsvPfuEmu0MQHA4/3ZpiZF6ZSGHTdb2dtfWNza7uwU9zd2z84LB0dN02SacZ9lshEt0NquBSK+yhQ8naqOY1DyVvh6Hbmt564NiJRDzhOeRDTgRKRYBSt5Fdaj5eVXqnsVt05yCrxclKGHI1e6avbT1gWc4VMUmM6nptiMKEaBZN8WuxmhqeUjeiAdyxVNOYmmMyPnZJzq/RJlGhbCslc/T0xobEx4zi0nTHFoVn2ZuJ/XifD6DqYCJVmyBVbLIoySTAhs89JX2jOUI4toUwLeythQ6opQ5tP0YbgLb+8Spq1qudWvftauX6Tx1GAUziDC/DgCupwBw3wgYGAZ3iFN0c5L86787FoXXPymRP4A+fzB4PWjc0=</latexit><latexit sha1_base64="pZJ9VZeY9fE0mX0Lu8BMIo4erjQ=">AAAB7HicbVA9SwNBEJ3zM8avqKXNYiKIRbhLo5UEbCwjeEkgOcPeZi9Zsrd37M4JIeQ32FgoYusPsvPfuEmu0MQHA4/3ZpiZF6ZSGHTdb2dtfWNza7uwU9zd2z84LB0dN02SacZ9lshEt0NquBSK+yhQ8naqOY1DyVvh6Hbmt564NiJRDzhOeRDTgRKRYBSt5Fdaj5eVXqnsVt05yCrxclKGHI1e6avbT1gWc4VMUmM6nptiMKEaBZN8WuxmhqeUjeiAdyxVNOYmmMyPnZJzq/RJlGhbCslc/T0xobEx4zi0nTHFoVn2ZuJ/XifD6DqYCJVmyBVbLIoySTAhs89JX2jOUI4toUwLeythQ6opQ5tP0YbgLb+8Spq1qudWvftauX6Tx1GAUziDC/DgCupwBw3wgYGAZ3iFN0c5L86787FoXXPymRP4A+fzB4PWjc0=</latexit><latexit sha1_base64="pZJ9VZeY9fE0mX0Lu8BMIo4erjQ=">AAAB7HicbVA9SwNBEJ3zM8avqKXNYiKIRbhLo5UEbCwjeEkgOcPeZi9Zsrd37M4JIeQ32FgoYusPsvPfuEmu0MQHA4/3ZpiZF6ZSGHTdb2dtfWNza7uwU9zd2z84LB0dN02SacZ9lshEt0NquBSK+yhQ8naqOY1DyVvh6Hbmt564NiJRDzhOeRDTgRKRYBSt5Fdaj5eVXqnsVt05yCrxclKGHI1e6avbT1gWc4VMUmM6nptiMKEaBZN8WuxmhqeUjeiAdyxVNOYmmMyPnZJzq/RJlGhbCslc/T0xobEx4zi0nTHFoVn2ZuJ/XifD6DqYCJVmyBVbLIoySTAhs89JX2jOUI4toUwLeythQ6opQ5tP0YbgLb+8Spq1qudWvftauX6Tx1GAUziDC/DgCupwBw3wgYGAZ3iFN0c5L86787FoXXPymRP4A+fzB4PWjc0=</latexit><latexit sha1_base64="pZJ9VZeY9fE0mX0Lu8BMIo4erjQ=">AAAB7HicbVA9SwNBEJ3zM8avqKXNYiKIRbhLo5UEbCwjeEkgOcPeZi9Zsrd37M4JIeQ32FgoYusPsvPfuEmu0MQHA4/3ZpiZF6ZSGHTdb2dtfWNza7uwU9zd2z84LB0dN02SacZ9lshEt0NquBSK+yhQ8naqOY1DyVvh6Hbmt564NiJRDzhOeRDTgRKRYBSt5Fdaj5eVXqnsVt05yCrxclKGHI1e6avbT1gWc4VMUmM6nptiMKEaBZN8WuxmhqeUjeiAdyxVNOYmmMyPnZJzq/RJlGhbCslc/T0xobEx4zi0nTHFoVn2ZuJ/XifD6DqYCJVmyBVbLIoySTAhs89JX2jOUI4toUwLeythQ6opQ5tP0YbgLb+8Spq1qudWvftauX6Tx1GAUziDC/DgCupwBw3wgYGAZ3iFN0c5L86787FoXXPymRP4A+fzB4PWjc0=</latexit>

W
<latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit>

W
<latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit>

Higgs(to WW*), W, and off-shell W 

two top quarks and two W

• Considering "high-level " kinematic cuts based on event-topology



invariant mass
b

<latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit><latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit><latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit><latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit>

b̄
<latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit><latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit><latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit><latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit>

b
<latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit><latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit><latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit><latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit>

b̄
<latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit><latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit><latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit><latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit>

W
<latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit>

W ⇤
<latexit sha1_base64="pZJ9VZeY9fE0mX0Lu8BMIo4erjQ=">AAAB7HicbVA9SwNBEJ3zM8avqKXNYiKIRbhLo5UEbCwjeEkgOcPeZi9Zsrd37M4JIeQ32FgoYusPsvPfuEmu0MQHA4/3ZpiZF6ZSGHTdb2dtfWNza7uwU9zd2z84LB0dN02SacZ9lshEt0NquBSK+yhQ8naqOY1DyVvh6Hbmt564NiJRDzhOeRDTgRKRYBSt5Fdaj5eVXqnsVt05yCrxclKGHI1e6avbT1gWc4VMUmM6nptiMKEaBZN8WuxmhqeUjeiAdyxVNOYmmMyPnZJzq/RJlGhbCslc/T0xobEx4zi0nTHFoVn2ZuJ/XifD6DqYCJVmyBVbLIoySTAhs89JX2jOUI4toUwLeythQ6opQ5tP0YbgLb+8Spq1qudWvftauX6Tx1GAUziDC/DgCupwBw3wgYGAZ3iFN0c5L86787FoXXPymRP4A+fzB4PWjc0=</latexit><latexit sha1_base64="pZJ9VZeY9fE0mX0Lu8BMIo4erjQ=">AAAB7HicbVA9SwNBEJ3zM8avqKXNYiKIRbhLo5UEbCwjeEkgOcPeZi9Zsrd37M4JIeQ32FgoYusPsvPfuEmu0MQHA4/3ZpiZF6ZSGHTdb2dtfWNza7uwU9zd2z84LB0dN02SacZ9lshEt0NquBSK+yhQ8naqOY1DyVvh6Hbmt564NiJRDzhOeRDTgRKRYBSt5Fdaj5eVXqnsVt05yCrxclKGHI1e6avbT1gWc4VMUmM6nptiMKEaBZN8WuxmhqeUjeiAdyxVNOYmmMyPnZJzq/RJlGhbCslc/T0xobEx4zi0nTHFoVn2ZuJ/XifD6DqYCJVmyBVbLIoySTAhs89JX2jOUI4toUwLeythQ6opQ5tP0YbgLb+8Spq1qudWvftauX6Tx1GAUziDC/DgCupwBw3wgYGAZ3iFN0c5L86787FoXXPymRP4A+fzB4PWjc0=</latexit><latexit sha1_base64="pZJ9VZeY9fE0mX0Lu8BMIo4erjQ=">AAAB7HicbVA9SwNBEJ3zM8avqKXNYiKIRbhLo5UEbCwjeEkgOcPeZi9Zsrd37M4JIeQ32FgoYusPsvPfuEmu0MQHA4/3ZpiZF6ZSGHTdb2dtfWNza7uwU9zd2z84LB0dN02SacZ9lshEt0NquBSK+yhQ8naqOY1DyVvh6Hbmt564NiJRDzhOeRDTgRKRYBSt5Fdaj5eVXqnsVt05yCrxclKGHI1e6avbT1gWc4VMUmM6nptiMKEaBZN8WuxmhqeUjeiAdyxVNOYmmMyPnZJzq/RJlGhbCslc/T0xobEx4zi0nTHFoVn2ZuJ/XifD6DqYCJVmyBVbLIoySTAhs89JX2jOUI4toUwLeythQ6opQ5tP0YbgLb+8Spq1qudWvftauX6Tx1GAUziDC/DgCupwBw3wgYGAZ3iFN0c5L86787FoXXPymRP4A+fzB4PWjc0=</latexit><latexit sha1_base64="pZJ9VZeY9fE0mX0Lu8BMIo4erjQ=">AAAB7HicbVA9SwNBEJ3zM8avqKXNYiKIRbhLo5UEbCwjeEkgOcPeZi9Zsrd37M4JIeQ32FgoYusPsvPfuEmu0MQHA4/3ZpiZF6ZSGHTdb2dtfWNza7uwU9zd2z84LB0dN02SacZ9lshEt0NquBSK+yhQ8naqOY1DyVvh6Hbmt564NiJRDzhOeRDTgRKRYBSt5Fdaj5eVXqnsVt05yCrxclKGHI1e6avbT1gWc4VMUmM6nptiMKEaBZN8WuxmhqeUjeiAdyxVNOYmmMyPnZJzq/RJlGhbCslc/T0xobEx4zi0nTHFoVn2ZuJ/XifD6DqYCJVmyBVbLIoySTAhs89JX2jOUI4toUwLeythQ6opQ5tP0YbgLb+8Spq1qudWvftauX6Tx1GAUziDC/DgCupwBw3wgYGAZ3iFN0c5L86787FoXXPymRP4A+fzB4PWjc0=</latexit>

W
<latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit>

W
<latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit>

• Considering "high-level " kinematic cuts based on event-topology



Transverse mass
b

<latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit><latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit><latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit><latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit>

b̄
<latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit><latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit><latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit><latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit>

b
<latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit><latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit><latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit><latexit sha1_base64="23PpFfjmh0m6oWiIPnPweyNtCqk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jbzCVL9vaO3T0hHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8NNME/YiOJA85o8ZKD9WgOihX3Jq7AFknXk4qkKM5KH/1hzFLI5SGCap1z3MT42dUGc4Ezkr9VGNC2YSOsGeppBFqP1ucOiMXVhmSMFa2pCEL9fdERiOtp1FgOyNqxnrVm4v/eb3UhNd+xmWSGpRsuShMBTExmf9NhlwhM2JqCWWK21sJG1NFmbHplGwI3urL66Rdr3luzbuvVxo3eRxFOINzuAQPrqABd9CEFjAYwTO8wpsjnBfn3flYthacfOYU/sD5/AF6sI08</latexit>

b̄
<latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit><latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit><latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit><latexit sha1_base64="k8few5jiPeVSmX3GYpjTXRm4lAI=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzAckR9jbzCVL9vbO3T0hHPkTNhaK2Pp37Pw3bpIrNPHBwOO9GWbmBYng2rjut1PY2Nza3inulvb2Dw6PyscnbR2nimGLxSJW3YBqFFxiy3AjsJsopFEgsBNMbud+5wmV5rF8MNME/YiOJA85o8ZK3Wo/oIoE1UG54tbcBcg68XJSgRzNQfmrP4xZGqE0TFCte56bGD+jynAmcFbqpxoTyiZ0hD1LJY1Q+9ni3hm5sMqQhLGyJQ1ZqL8nMhppPY0C2xlRM9ar3lz8z+ulJrz2My6T1KBky0VhKoiJyfx5MuQKmRFTSyhT3N5K2JgqyoyNqGRD8FZfXiftes1za959vdK4yeMowhmcwyV4cAUNuIMmtICBgGd4hTfn0Xlx3p2PZWvByWdO4Q+czx/LnY8f</latexit>

W
<latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit>

W ⇤
<latexit sha1_base64="pZJ9VZeY9fE0mX0Lu8BMIo4erjQ=">AAAB7HicbVA9SwNBEJ3zM8avqKXNYiKIRbhLo5UEbCwjeEkgOcPeZi9Zsrd37M4JIeQ32FgoYusPsvPfuEmu0MQHA4/3ZpiZF6ZSGHTdb2dtfWNza7uwU9zd2z84LB0dN02SacZ9lshEt0NquBSK+yhQ8naqOY1DyVvh6Hbmt564NiJRDzhOeRDTgRKRYBSt5Fdaj5eVXqnsVt05yCrxclKGHI1e6avbT1gWc4VMUmM6nptiMKEaBZN8WuxmhqeUjeiAdyxVNOYmmMyPnZJzq/RJlGhbCslc/T0xobEx4zi0nTHFoVn2ZuJ/XifD6DqYCJVmyBVbLIoySTAhs89JX2jOUI4toUwLeythQ6opQ5tP0YbgLb+8Spq1qudWvftauX6Tx1GAUziDC/DgCupwBw3wgYGAZ3iFN0c5L86787FoXXPymRP4A+fzB4PWjc0=</latexit><latexit sha1_base64="pZJ9VZeY9fE0mX0Lu8BMIo4erjQ=">AAAB7HicbVA9SwNBEJ3zM8avqKXNYiKIRbhLo5UEbCwjeEkgOcPeZi9Zsrd37M4JIeQ32FgoYusPsvPfuEmu0MQHA4/3ZpiZF6ZSGHTdb2dtfWNza7uwU9zd2z84LB0dN02SacZ9lshEt0NquBSK+yhQ8naqOY1DyVvh6Hbmt564NiJRDzhOeRDTgRKRYBSt5Fdaj5eVXqnsVt05yCrxclKGHI1e6avbT1gWc4VMUmM6nptiMKEaBZN8WuxmhqeUjeiAdyxVNOYmmMyPnZJzq/RJlGhbCslc/T0xobEx4zi0nTHFoVn2ZuJ/XifD6DqYCJVmyBVbLIoySTAhs89JX2jOUI4toUwLeythQ6opQ5tP0YbgLb+8Spq1qudWvftauX6Tx1GAUziDC/DgCupwBw3wgYGAZ3iFN0c5L86787FoXXPymRP4A+fzB4PWjc0=</latexit><latexit sha1_base64="pZJ9VZeY9fE0mX0Lu8BMIo4erjQ=">AAAB7HicbVA9SwNBEJ3zM8avqKXNYiKIRbhLo5UEbCwjeEkgOcPeZi9Zsrd37M4JIeQ32FgoYusPsvPfuEmu0MQHA4/3ZpiZF6ZSGHTdb2dtfWNza7uwU9zd2z84LB0dN02SacZ9lshEt0NquBSK+yhQ8naqOY1DyVvh6Hbmt564NiJRDzhOeRDTgRKRYBSt5Fdaj5eVXqnsVt05yCrxclKGHI1e6avbT1gWc4VMUmM6nptiMKEaBZN8WuxmhqeUjeiAdyxVNOYmmMyPnZJzq/RJlGhbCslc/T0xobEx4zi0nTHFoVn2ZuJ/XifD6DqYCJVmyBVbLIoySTAhs89JX2jOUI4toUwLeythQ6opQ5tP0YbgLb+8Spq1qudWvftauX6Tx1GAUziDC/DgCupwBw3wgYGAZ3iFN0c5L86787FoXXPymRP4A+fzB4PWjc0=</latexit><latexit sha1_base64="pZJ9VZeY9fE0mX0Lu8BMIo4erjQ=">AAAB7HicbVA9SwNBEJ3zM8avqKXNYiKIRbhLo5UEbCwjeEkgOcPeZi9Zsrd37M4JIeQ32FgoYusPsvPfuEmu0MQHA4/3ZpiZF6ZSGHTdb2dtfWNza7uwU9zd2z84LB0dN02SacZ9lshEt0NquBSK+yhQ8naqOY1DyVvh6Hbmt564NiJRDzhOeRDTgRKRYBSt5Fdaj5eVXqnsVt05yCrxclKGHI1e6avbT1gWc4VMUmM6nptiMKEaBZN8WuxmhqeUjeiAdyxVNOYmmMyPnZJzq/RJlGhbCslc/T0xobEx4zi0nTHFoVn2ZuJ/XifD6DqYCJVmyBVbLIoySTAhs89JX2jOUI4toUwLeythQ6opQ5tP0YbgLb+8Spq1qudWvftauX6Tx1GAUziDC/DgCupwBw3wgYGAZ3iFN0c5L86787FoXXPymRP4A+fzB4PWjc0=</latexit>

W
<latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit>

W
<latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit><latexit sha1_base64="p/ypAjSihM/FuUjnZfVnJBNu6dk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyl0UoCNpYRzQckR9jb7CVL9vaO3TkhHPkJNhaK2PqL7Pw3bpIrNPHBwOO9GWbmBYkUBl332ylsbG5t7xR3S3v7B4dH5eOTtolTzXiLxTLW3YAaLoXiLRQoeTfRnEaB5J1gcjv3O09cGxGrR5wm3I/oSIlQMIpWeqh2qoNyxa25C5B14uWkAjmag/JXfxizNOIKmaTG9Dw3QT+jGgWTfFbqp4YnlE3oiPcsVTTixs8Wp87IhVWGJIy1LYVkof6eyGhkzDQKbGdEcWxWvbn4n9dLMbz2M6GSFLliy0VhKgnGZP43GQrNGcqpJZRpYW8lbEw1ZWjTKdkQvNWX10m7XvPcmndfrzRu8jiKcAbncAkeXEED7qAJLWAwgmd4hTdHOi/Ou/OxbC04+cwp/IHz+QNp+Y0x</latexit>

• Considering "high-level " kinematic cuts based on event-topology

M (`)
T2 � M⌧

<latexit sha1_base64="XXV5MICA0gAFtezeqsW5xH6KC4k=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDCZCbMJuGq0kYGMTiJAXZNdldnKTDJl9MDMrhGUbG3/FxkIRW//Bzr9x8ig08cCFwzn3cu89fsyZVJb1beTW1jc2t/LbhZ3dvf0D8/CoLaNEUGjRiEei6xMJnIXQUkxx6MYCSOBz6Pjjm6nfeQAhWRQ21SQGNyDDkA0YJUpLnnlaqntps5rdp2UHOL/IsDMEXPccRZKSZxatijUDXiX2ghTRAg3P/HL6EU0CCBXlRMqebcXKTYlQjHLICk4iISZ0TIbQ0zQkAUg3nX2R4XOt9PEgErpChWfq74mUBFJOAl93BkSN5LI3Ff/zeokaXLkpC+NEQUjniwYJxyrC00hwnwmgik80IVQwfSumIyIIVTq4gg7BXn55lbSrFduq2HfVYu16EUcenaAzVEY2ukQ1dIsaqIUoekTP6BW9GU/Gi/FufMxbc8Zi5hj9gfH5A1YXlyk=</latexit><latexit sha1_base64="XXV5MICA0gAFtezeqsW5xH6KC4k=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDCZCbMJuGq0kYGMTiJAXZNdldnKTDJl9MDMrhGUbG3/FxkIRW//Bzr9x8ig08cCFwzn3cu89fsyZVJb1beTW1jc2t/LbhZ3dvf0D8/CoLaNEUGjRiEei6xMJnIXQUkxx6MYCSOBz6Pjjm6nfeQAhWRQ21SQGNyDDkA0YJUpLnnlaqntps5rdp2UHOL/IsDMEXPccRZKSZxatijUDXiX2ghTRAg3P/HL6EU0CCBXlRMqebcXKTYlQjHLICk4iISZ0TIbQ0zQkAUg3nX2R4XOt9PEgErpChWfq74mUBFJOAl93BkSN5LI3Ff/zeokaXLkpC+NEQUjniwYJxyrC00hwnwmgik80IVQwfSumIyIIVTq4gg7BXn55lbSrFduq2HfVYu16EUcenaAzVEY2ukQ1dIsaqIUoekTP6BW9GU/Gi/FufMxbc8Zi5hj9gfH5A1YXlyk=</latexit><latexit sha1_base64="XXV5MICA0gAFtezeqsW5xH6KC4k=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDCZCbMJuGq0kYGMTiJAXZNdldnKTDJl9MDMrhGUbG3/FxkIRW//Bzr9x8ig08cCFwzn3cu89fsyZVJb1beTW1jc2t/LbhZ3dvf0D8/CoLaNEUGjRiEei6xMJnIXQUkxx6MYCSOBz6Pjjm6nfeQAhWRQ21SQGNyDDkA0YJUpLnnlaqntps5rdp2UHOL/IsDMEXPccRZKSZxatijUDXiX2ghTRAg3P/HL6EU0CCBXlRMqebcXKTYlQjHLICk4iISZ0TIbQ0zQkAUg3nX2R4XOt9PEgErpChWfq74mUBFJOAl93BkSN5LI3Ff/zeokaXLkpC+NEQUjniwYJxyrC00hwnwmgik80IVQwfSumIyIIVTq4gg7BXn55lbSrFduq2HfVYu16EUcenaAzVEY2ukQ1dIsaqIUoekTP6BW9GU/Gi/FufMxbc8Zi5hj9gfH5A1YXlyk=</latexit><latexit sha1_base64="XXV5MICA0gAFtezeqsW5xH6KC4k=">AAACBXicbVC7SgNBFJ2Nrxhfq5ZaDCZCbMJuGq0kYGMTiJAXZNdldnKTDJl9MDMrhGUbG3/FxkIRW//Bzr9x8ig08cCFwzn3cu89fsyZVJb1beTW1jc2t/LbhZ3dvf0D8/CoLaNEUGjRiEei6xMJnIXQUkxx6MYCSOBz6Pjjm6nfeQAhWRQ21SQGNyDDkA0YJUpLnnlaqntps5rdp2UHOL/IsDMEXPccRZKSZxatijUDXiX2ghTRAg3P/HL6EU0CCBXlRMqebcXKTYlQjHLICk4iISZ0TIbQ0zQkAUg3nX2R4XOt9PEgErpChWfq74mUBFJOAl93BkSN5LI3Ff/zeokaXLkpC+NEQUjniwYJxyrC00hwnwmgik80IVQwfSumIyIIVTq4gg7BXn55lbSrFduq2HfVYu16EUcenaAzVEY2ukQ1dIsaqIUoekTP6BW9GU/Gi/FufMxbc8Zi5hj9gfH5A1YXlyk=</latexit>

M (b)
T2 � Mt

<latexit sha1_base64="ke8av6Wmf5F+MEnjcm/NWda+J0A=">AAAB/3icbVC7SgNBFL0bXzG+VgUbm8FEiE3YTaOVBGxsAhHygmRdZiezyZDZBzOzQlhT+Cs2ForY+ht2/o2TZAtNPHDhcM693HuPF3MmlWV9G7m19Y3Nrfx2YWd3b//APDxqyygRhLZIxCPR9bCknIW0pZjitBsLigOP0443vpn5nQcqJIvCpprE1AnwMGQ+I1hpyTVPSnU3bVan92nZu5ii/pCiuqtKrlm0KtYcaJXYGSlChoZrfvUHEUkCGirCsZQ924qVk2KhGOF0WugnksaYjPGQ9jQNcUClk87vn6JzrQyQHwldoUJz9fdEigMpJ4GnOwOsRnLZm4n/eb1E+VdOysI4UTQki0V+wpGK0CwMNGCCEsUnmmAimL4VkREWmCgdWUGHYC+/vEra1YptVey7arF2ncWRh1M4gzLYcAk1uIUGtIDAIzzDK7wZT8aL8W58LFpzRjZzDH9gfP4Am3OUhA==</latexit><latexit sha1_base64="ke8av6Wmf5F+MEnjcm/NWda+J0A=">AAAB/3icbVC7SgNBFL0bXzG+VgUbm8FEiE3YTaOVBGxsAhHygmRdZiezyZDZBzOzQlhT+Cs2ForY+ht2/o2TZAtNPHDhcM693HuPF3MmlWV9G7m19Y3Nrfx2YWd3b//APDxqyygRhLZIxCPR9bCknIW0pZjitBsLigOP0443vpn5nQcqJIvCpprE1AnwMGQ+I1hpyTVPSnU3bVan92nZu5ii/pCiuqtKrlm0KtYcaJXYGSlChoZrfvUHEUkCGirCsZQ924qVk2KhGOF0WugnksaYjPGQ9jQNcUClk87vn6JzrQyQHwldoUJz9fdEigMpJ4GnOwOsRnLZm4n/eb1E+VdOysI4UTQki0V+wpGK0CwMNGCCEsUnmmAimL4VkREWmCgdWUGHYC+/vEra1YptVey7arF2ncWRh1M4gzLYcAk1uIUGtIDAIzzDK7wZT8aL8W58LFpzRjZzDH9gfP4Am3OUhA==</latexit><latexit sha1_base64="ke8av6Wmf5F+MEnjcm/NWda+J0A=">AAAB/3icbVC7SgNBFL0bXzG+VgUbm8FEiE3YTaOVBGxsAhHygmRdZiezyZDZBzOzQlhT+Cs2ForY+ht2/o2TZAtNPHDhcM693HuPF3MmlWV9G7m19Y3Nrfx2YWd3b//APDxqyygRhLZIxCPR9bCknIW0pZjitBsLigOP0443vpn5nQcqJIvCpprE1AnwMGQ+I1hpyTVPSnU3bVan92nZu5ii/pCiuqtKrlm0KtYcaJXYGSlChoZrfvUHEUkCGirCsZQ924qVk2KhGOF0WugnksaYjPGQ9jQNcUClk87vn6JzrQyQHwldoUJz9fdEigMpJ4GnOwOsRnLZm4n/eb1E+VdOysI4UTQki0V+wpGK0CwMNGCCEsUnmmAimL4VkREWmCgdWUGHYC+/vEra1YptVey7arF2ncWRh1M4gzLYcAk1uIUGtIDAIzzDK7wZT8aL8W58LFpzRjZzDH9gfP4Am3OUhA==</latexit><latexit sha1_base64="ke8av6Wmf5F+MEnjcm/NWda+J0A=">AAAB/3icbVC7SgNBFL0bXzG+VgUbm8FEiE3YTaOVBGxsAhHygmRdZiezyZDZBzOzQlhT+Cs2ForY+ht2/o2TZAtNPHDhcM693HuPF3MmlWV9G7m19Y3Nrfx2YWd3b//APDxqyygRhLZIxCPR9bCknIW0pZjitBsLigOP0443vpn5nQcqJIvCpprE1AnwMGQ+I1hpyTVPSnU3bVan92nZu5ii/pCiuqtKrlm0KtYcaJXYGSlChoZrfvUHEUkCGirCsZQ924qVk2KhGOF0WugnksaYjPGQ9jQNcUClk87vn6JzrQyQHwldoUJz9fdEigMpJ4GnOwOsRnLZm4n/eb1E+VdOysI4UTQki0V+wpGK0CwMNGCCEsUnmmAimL4VkREWmCgdWUGHYC+/vEra1YptVey7arF2ncWRh1M4gzLYcAk1uIUGtIDAIzzDK7wZT8aL8W58LFpzRjZzDH9gfP4Am3OUhA==</latexit>



• Discovery chance for triple Higgs coupling  
- Optimization for cut is set for SM case  

CMS-NN, CMS-BDT, BDT with basic observables

Dotted lines with
5% systematics

14TeV LHC with L = 3ab
�1

<latexit sha1_base64="yTm6Zdidtk1xyeQ2444ScqjVCJU=">AAACGXicbVA9SwNBEN3z2/gVtbRZTAQbw20UtBFEG4sUEUwMJDHsbSbJkr0PdufUcNzfsPGv2FgoYqmV/8ZNTKHGBwOP92aYmedFShp03U9nanpmdm5+YTGztLyyupZd36iaMNYCKiJUoa553ICSAVRQooJapIH7noIrr3829K9uQBsZBpc4iKDp824gO1JwtFIr67KDS6jS0vkZvZXYo/mGz7EnuEpKKT2m+w2EO9R+wr30Otljab6VzbkFdwQ6SdiY5MgY5Vb2vdEORexDgEJxY+rMjbCZcI1SKEgzjdhAxEWfd6FuacB9MM1k9FlKd6zSpp1Q2wqQjtSfEwn3jRn4nu0c3m3+ekPxP68eY+eomcggihEC8b2oEyuKIR3GRNtSg0A1sIQLLe2tVPS45gJtmBkbAvv78iSpFguMFdhFMXdyOo5jgWyRbbJLGDkkJ+SclEmFCHJPHskzeXEenCfn1Xn7bp1yxjOb5Becjy+Vgp7S</latexit><latexit sha1_base64="yTm6Zdidtk1xyeQ2444ScqjVCJU=">AAACGXicbVA9SwNBEN3z2/gVtbRZTAQbw20UtBFEG4sUEUwMJDHsbSbJkr0PdufUcNzfsPGv2FgoYqmV/8ZNTKHGBwOP92aYmedFShp03U9nanpmdm5+YTGztLyyupZd36iaMNYCKiJUoa553ICSAVRQooJapIH7noIrr3829K9uQBsZBpc4iKDp824gO1JwtFIr67KDS6jS0vkZvZXYo/mGz7EnuEpKKT2m+w2EO9R+wr30Otljab6VzbkFdwQ6SdiY5MgY5Vb2vdEORexDgEJxY+rMjbCZcI1SKEgzjdhAxEWfd6FuacB9MM1k9FlKd6zSpp1Q2wqQjtSfEwn3jRn4nu0c3m3+ekPxP68eY+eomcggihEC8b2oEyuKIR3GRNtSg0A1sIQLLe2tVPS45gJtmBkbAvv78iSpFguMFdhFMXdyOo5jgWyRbbJLGDkkJ+SclEmFCHJPHskzeXEenCfn1Xn7bp1yxjOb5Becjy+Vgp7S</latexit><latexit sha1_base64="yTm6Zdidtk1xyeQ2444ScqjVCJU=">AAACGXicbVA9SwNBEN3z2/gVtbRZTAQbw20UtBFEG4sUEUwMJDHsbSbJkr0PdufUcNzfsPGv2FgoYqmV/8ZNTKHGBwOP92aYmedFShp03U9nanpmdm5+YTGztLyyupZd36iaMNYCKiJUoa553ICSAVRQooJapIH7noIrr3829K9uQBsZBpc4iKDp824gO1JwtFIr67KDS6jS0vkZvZXYo/mGz7EnuEpKKT2m+w2EO9R+wr30Otljab6VzbkFdwQ6SdiY5MgY5Vb2vdEORexDgEJxY+rMjbCZcI1SKEgzjdhAxEWfd6FuacB9MM1k9FlKd6zSpp1Q2wqQjtSfEwn3jRn4nu0c3m3+ekPxP68eY+eomcggihEC8b2oEyuKIR3GRNtSg0A1sIQLLe2tVPS45gJtmBkbAvv78iSpFguMFdhFMXdyOo5jgWyRbbJLGDkkJ+SclEmFCHJPHskzeXEenCfn1Xn7bp1yxjOb5Becjy+Vgp7S</latexit><latexit sha1_base64="yTm6Zdidtk1xyeQ2444ScqjVCJU=">AAACGXicbVA9SwNBEN3z2/gVtbRZTAQbw20UtBFEG4sUEUwMJDHsbSbJkr0PdufUcNzfsPGv2FgoYqmV/8ZNTKHGBwOP92aYmedFShp03U9nanpmdm5+YTGztLyyupZd36iaMNYCKiJUoa553ICSAVRQooJapIH7noIrr3829K9uQBsZBpc4iKDp824gO1JwtFIr67KDS6jS0vkZvZXYo/mGz7EnuEpKKT2m+w2EO9R+wr30Otljab6VzbkFdwQ6SdiY5MgY5Vb2vdEORexDgEJxY+rMjbCZcI1SKEgzjdhAxEWfd6FuacB9MM1k9FlKd6zSpp1Q2wqQjtSfEwn3jRn4nu0c3m3+ekPxP68eY+eomcggihEC8b2oEyuKIR3GRNtSg0A1sIQLLe2tVPS45gJtmBkbAvv78iSpFguMFdhFMXdyOo5jgWyRbbJLGDkkJ+SclEmFCHJPHskzeXEenCfn1Xn7bp1yxjOb5Becjy+Vgp7S</latexit>



• Significance for observing "anomalous"  
Higgs triple coupling

• Here the hypothesis is SM Higgs (triple coupling = SM case)



Can we do  
more than this?
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Energy deposits
<latexit sha1_base64="vtVJF6KPfWhmchTGu2wePjOTZJs=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkrSix6LInisYD+gDWWzmbRLN7thdyPU0F/ixYMiXv0p3vw3btsctPXBwOO9GWbmhSln2njet1Pa2Nza3invVvb2Dw6r7tFxR8tMUWhTyaXqhUQDZwLahhkOvVQBSUIO3XByM/e7j6A0k+LBTFMIEjISLGaUGCsN3eqtADWa4ghSqZnRQ7fm1b0F8DrxC1JDBVpD92sQSZolIAzlROu+76UmyIkyjHKYVQaZhpTQCRlB31JBEtBBvjh8hs+tEuFYKlvC4IX6eyInidbTJLSdCTFjverNxf+8fmbiqyBnIs0MCLpcFGccG4nnKeCIKaCG278ZoYrZWzEdE0WosVlVbAj+6svrpNOo+5bfN2rN6yKOMjpFZ+gC+egSNdEdaqE2oihDz+gVvTlPzovz7nwsW0tOMXOC/sD5/AHcgZM0</latexit><latexit sha1_base64="vtVJF6KPfWhmchTGu2wePjOTZJs=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkrSix6LInisYD+gDWWzmbRLN7thdyPU0F/ixYMiXv0p3vw3btsctPXBwOO9GWbmhSln2njet1Pa2Nza3invVvb2Dw6r7tFxR8tMUWhTyaXqhUQDZwLahhkOvVQBSUIO3XByM/e7j6A0k+LBTFMIEjISLGaUGCsN3eqtADWa4ghSqZnRQ7fm1b0F8DrxC1JDBVpD92sQSZolIAzlROu+76UmyIkyjHKYVQaZhpTQCRlB31JBEtBBvjh8hs+tEuFYKlvC4IX6eyInidbTJLSdCTFjverNxf+8fmbiqyBnIs0MCLpcFGccG4nnKeCIKaCG278ZoYrZWzEdE0WosVlVbAj+6svrpNOo+5bfN2rN6yKOMjpFZ+gC+egSNdEdaqE2oihDz+gVvTlPzovz7nwsW0tOMXOC/sD5/AHcgZM0</latexit><latexit sha1_base64="vtVJF6KPfWhmchTGu2wePjOTZJs=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkrSix6LInisYD+gDWWzmbRLN7thdyPU0F/ixYMiXv0p3vw3btsctPXBwOO9GWbmhSln2njet1Pa2Nza3invVvb2Dw6r7tFxR8tMUWhTyaXqhUQDZwLahhkOvVQBSUIO3XByM/e7j6A0k+LBTFMIEjISLGaUGCsN3eqtADWa4ghSqZnRQ7fm1b0F8DrxC1JDBVpD92sQSZolIAzlROu+76UmyIkyjHKYVQaZhpTQCRlB31JBEtBBvjh8hs+tEuFYKlvC4IX6eyInidbTJLSdCTFjverNxf+8fmbiqyBnIs0MCLpcFGccG4nnKeCIKaCG278ZoYrZWzEdE0WosVlVbAj+6svrpNOo+5bfN2rN6yKOMjpFZ+gC+egSNdEdaqE2oihDz+gVvTlPzovz7nwsW0tOMXOC/sD5/AHcgZM0</latexit><latexit sha1_base64="vtVJF6KPfWhmchTGu2wePjOTZJs=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEInkrSix6LInisYD+gDWWzmbRLN7thdyPU0F/ixYMiXv0p3vw3btsctPXBwOO9GWbmhSln2njet1Pa2Nza3invVvb2Dw6r7tFxR8tMUWhTyaXqhUQDZwLahhkOvVQBSUIO3XByM/e7j6A0k+LBTFMIEjISLGaUGCsN3eqtADWa4ghSqZnRQ7fm1b0F8DrxC1JDBVpD92sQSZolIAzlROu+76UmyIkyjHKYVQaZhpTQCRlB31JBEtBBvjh8hs+tEuFYKlvC4IX6eyInidbTJLSdCTFjverNxf+8fmbiqyBnIs0MCLpcFGccG4nnKeCIKaCG278ZoYrZWzEdE0WosVlVbAj+6svrpNOo+5bfN2rN6yKOMjpFZ+gC+egSNdEdaqE2oihDz+gVvTlPzovz7nwsW0tOMXOC/sD5/AHcgZM0</latexit>

⌘
<latexit sha1_base64="WqQaPqtonAZ3CFZGhw23YNzjyok=">AAAB7XicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijSUm8pHAhewtc7Cyd3vZ3TMhF/6DjYXG2Pp/7Pw3LnCFgm+yyZN3ZrIzb5AIro3rfjuFjc2t7Z3ibmlv/+DwqHx80tYyVQxbTAqpugHVKHiMLcONwG6ikEaBwE4wuZ3XO0+oNJfxg5km6Ed0FPOQM2qs1a720dDqoFxxa+5CZB28HCqQqzkof/WHkqURxoYJqnXPcxPjZ1QZzgTOSv1UY0LZhI6wZzGmEWo/W2w7IxfWGZJQKvtiQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzHiepwZgtPwpTQYwk89PJkCtkRkwtUKa43ZWwMVWUGRtQyYbgrZ68Du16zbN8X680bvI4inAG53AJHlxBA+6gCS1g8AjP8ApvjnRenHfnY9lacPKZU/gj5/MHwYSOkg==</latexit><latexit sha1_base64="WqQaPqtonAZ3CFZGhw23YNzjyok=">AAAB7XicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijSUm8pHAhewtc7Cyd3vZ3TMhF/6DjYXG2Pp/7Pw3LnCFgm+yyZN3ZrIzb5AIro3rfjuFjc2t7Z3ibmlv/+DwqHx80tYyVQxbTAqpugHVKHiMLcONwG6ikEaBwE4wuZ3XO0+oNJfxg5km6Ed0FPOQM2qs1a720dDqoFxxa+5CZB28HCqQqzkof/WHkqURxoYJqnXPcxPjZ1QZzgTOSv1UY0LZhI6wZzGmEWo/W2w7IxfWGZJQKvtiQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzHiepwZgtPwpTQYwk89PJkCtkRkwtUKa43ZWwMVWUGRtQyYbgrZ68Du16zbN8X680bvI4inAG53AJHlxBA+6gCS1g8AjP8ApvjnRenHfnY9lacPKZU/gj5/MHwYSOkg==</latexit><latexit sha1_base64="WqQaPqtonAZ3CFZGhw23YNzjyok=">AAAB7XicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijSUm8pHAhewtc7Cyd3vZ3TMhF/6DjYXG2Pp/7Pw3LnCFgm+yyZN3ZrIzb5AIro3rfjuFjc2t7Z3ibmlv/+DwqHx80tYyVQxbTAqpugHVKHiMLcONwG6ikEaBwE4wuZ3XO0+oNJfxg5km6Ed0FPOQM2qs1a720dDqoFxxa+5CZB28HCqQqzkof/WHkqURxoYJqnXPcxPjZ1QZzgTOSv1UY0LZhI6wZzGmEWo/W2w7IxfWGZJQKvtiQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzHiepwZgtPwpTQYwk89PJkCtkRkwtUKa43ZWwMVWUGRtQyYbgrZ68Du16zbN8X680bvI4inAG53AJHlxBA+6gCS1g8AjP8ApvjnRenHfnY9lacPKZU/gj5/MHwYSOkg==</latexit><latexit sha1_base64="WqQaPqtonAZ3CFZGhw23YNzjyok=">AAAB7XicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijSUm8pHAhewtc7Cyd3vZ3TMhF/6DjYXG2Pp/7Pw3LnCFgm+yyZN3ZrIzb5AIro3rfjuFjc2t7Z3ibmlv/+DwqHx80tYyVQxbTAqpugHVKHiMLcONwG6ikEaBwE4wuZ3XO0+oNJfxg5km6Ed0FPOQM2qs1a720dDqoFxxa+5CZB28HCqQqzkof/WHkqURxoYJqnXPcxPjZ1QZzgTOSv1UY0LZhI6wZzGmEWo/W2w7IxfWGZJQKvtiQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzHiepwZgtPwpTQYwk89PJkCtkRkwtUKa43ZWwMVWUGRtQyYbgrZ68Du16zbN8X680bvI4inAG53AJHlxBA+6gCS1g8AjP8ApvjnRenHfnY9lacPKZU/gj5/MHwYSOkg==</latexit>

⌘
<latexit sha1_base64="WqQaPqtonAZ3CFZGhw23YNzjyok=">AAAB7XicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijSUm8pHAhewtc7Cyd3vZ3TMhF/6DjYXG2Pp/7Pw3LnCFgm+yyZN3ZrIzb5AIro3rfjuFjc2t7Z3ibmlv/+DwqHx80tYyVQxbTAqpugHVKHiMLcONwG6ikEaBwE4wuZ3XO0+oNJfxg5km6Ed0FPOQM2qs1a720dDqoFxxa+5CZB28HCqQqzkof/WHkqURxoYJqnXPcxPjZ1QZzgTOSv1UY0LZhI6wZzGmEWo/W2w7IxfWGZJQKvtiQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzHiepwZgtPwpTQYwk89PJkCtkRkwtUKa43ZWwMVWUGRtQyYbgrZ68Du16zbN8X680bvI4inAG53AJHlxBA+6gCS1g8AjP8ApvjnRenHfnY9lacPKZU/gj5/MHwYSOkg==</latexit><latexit sha1_base64="WqQaPqtonAZ3CFZGhw23YNzjyok=">AAAB7XicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijSUm8pHAhewtc7Cyd3vZ3TMhF/6DjYXG2Pp/7Pw3LnCFgm+yyZN3ZrIzb5AIro3rfjuFjc2t7Z3ibmlv/+DwqHx80tYyVQxbTAqpugHVKHiMLcONwG6ikEaBwE4wuZ3XO0+oNJfxg5km6Ed0FPOQM2qs1a720dDqoFxxa+5CZB28HCqQqzkof/WHkqURxoYJqnXPcxPjZ1QZzgTOSv1UY0LZhI6wZzGmEWo/W2w7IxfWGZJQKvtiQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzHiepwZgtPwpTQYwk89PJkCtkRkwtUKa43ZWwMVWUGRtQyYbgrZ68Du16zbN8X680bvI4inAG53AJHlxBA+6gCS1g8AjP8ApvjnRenHfnY9lacPKZU/gj5/MHwYSOkg==</latexit><latexit sha1_base64="WqQaPqtonAZ3CFZGhw23YNzjyok=">AAAB7XicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijSUm8pHAhewtc7Cyd3vZ3TMhF/6DjYXG2Pp/7Pw3LnCFgm+yyZN3ZrIzb5AIro3rfjuFjc2t7Z3ibmlv/+DwqHx80tYyVQxbTAqpugHVKHiMLcONwG6ikEaBwE4wuZ3XO0+oNJfxg5km6Ed0FPOQM2qs1a720dDqoFxxa+5CZB28HCqQqzkof/WHkqURxoYJqnXPcxPjZ1QZzgTOSv1UY0LZhI6wZzGmEWo/W2w7IxfWGZJQKvtiQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzHiepwZgtPwpTQYwk89PJkCtkRkwtUKa43ZWwMVWUGRtQyYbgrZ68Du16zbN8X680bvI4inAG53AJHlxBA+6gCS1g8AjP8ApvjnRenHfnY9lacPKZU/gj5/MHwYSOkg==</latexit><latexit sha1_base64="WqQaPqtonAZ3CFZGhw23YNzjyok=">AAAB7XicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijSUm8pHAhewtc7Cyd3vZ3TMhF/6DjYXG2Pp/7Pw3LnCFgm+yyZN3ZrIzb5AIro3rfjuFjc2t7Z3ibmlv/+DwqHx80tYyVQxbTAqpugHVKHiMLcONwG6ikEaBwE4wuZ3XO0+oNJfxg5km6Ed0FPOQM2qs1a720dDqoFxxa+5CZB28HCqQqzkof/WHkqURxoYJqnXPcxPjZ1QZzgTOSv1UY0LZhI6wZzGmEWo/W2w7IxfWGZJQKvtiQxbu74mMRlpPo8B2RtSM9Wptbv5X66UmvPYzHiepwZgtPwpTQYwk89PJkCtkRkwtUKa43ZWwMVWUGRtQyYbgrZ68Du16zbN8X680bvI4inAG53AJHlxBA+6gCS1g8AjP8ApvjnRenHfnY9lacPKZU/gj5/MHwYSOkg==</latexit>

�
<latexit sha1_base64="cGuIThOCyTN/k/SqjPhydonXWvc=">AAAB7XicbZDLTgIxFIbP4A3xhrp00wgmrsgMG10S3bjERC4JTEindKDSaZu2Y0ImvIMbFxrj1vdx59tYYBYK/kmTL/85Jz3njxRnxvr+t1fY2Nza3inulvb2Dw6PyscnbSNTTWiLSC51N8KGciZoyzLLaVdpipOI0040uZ3XO09UGybFg50qGiZ4JFjMCLbOalf7asyqg3LFr/kLoXUIcqhAruag/NUfSpImVFjCsTG9wFc2zLC2jHA6K/VTQxUmEzyiPYcCJ9SE2WLbGbpwzhDFUrsnLFq4vycynBgzTSLXmWA7Nqu1uflfrZfa+DrMmFCppYIsP4pTjqxE89PRkGlKLJ86wEQztysiY6wxsS6gkgshWD15Hdr1WuD4vl5p3ORxFOEMzuESAriCBtxBE1pA4BGe4RXePOm9eO/ex7K14OUzp/BH3ucPzDGOmQ==</latexit><latexit sha1_base64="cGuIThOCyTN/k/SqjPhydonXWvc=">AAAB7XicbZDLTgIxFIbP4A3xhrp00wgmrsgMG10S3bjERC4JTEindKDSaZu2Y0ImvIMbFxrj1vdx59tYYBYK/kmTL/85Jz3njxRnxvr+t1fY2Nza3inulvb2Dw6PyscnbSNTTWiLSC51N8KGciZoyzLLaVdpipOI0040uZ3XO09UGybFg50qGiZ4JFjMCLbOalf7asyqg3LFr/kLoXUIcqhAruag/NUfSpImVFjCsTG9wFc2zLC2jHA6K/VTQxUmEzyiPYcCJ9SE2WLbGbpwzhDFUrsnLFq4vycynBgzTSLXmWA7Nqu1uflfrZfa+DrMmFCppYIsP4pTjqxE89PRkGlKLJ86wEQztysiY6wxsS6gkgshWD15Hdr1WuD4vl5p3ORxFOEMzuESAriCBtxBE1pA4BGe4RXePOm9eO/ex7K14OUzp/BH3ucPzDGOmQ==</latexit><latexit sha1_base64="cGuIThOCyTN/k/SqjPhydonXWvc=">AAAB7XicbZDLTgIxFIbP4A3xhrp00wgmrsgMG10S3bjERC4JTEindKDSaZu2Y0ImvIMbFxrj1vdx59tYYBYK/kmTL/85Jz3njxRnxvr+t1fY2Nza3inulvb2Dw6PyscnbSNTTWiLSC51N8KGciZoyzLLaVdpipOI0040uZ3XO09UGybFg50qGiZ4JFjMCLbOalf7asyqg3LFr/kLoXUIcqhAruag/NUfSpImVFjCsTG9wFc2zLC2jHA6K/VTQxUmEzyiPYcCJ9SE2WLbGbpwzhDFUrsnLFq4vycynBgzTSLXmWA7Nqu1uflfrZfa+DrMmFCppYIsP4pTjqxE89PRkGlKLJ86wEQztysiY6wxsS6gkgshWD15Hdr1WuD4vl5p3ORxFOEMzuESAriCBtxBE1pA4BGe4RXePOm9eO/ex7K14OUzp/BH3ucPzDGOmQ==</latexit><latexit sha1_base64="cGuIThOCyTN/k/SqjPhydonXWvc=">AAAB7XicbZDLTgIxFIbP4A3xhrp00wgmrsgMG10S3bjERC4JTEindKDSaZu2Y0ImvIMbFxrj1vdx59tYYBYK/kmTL/85Jz3njxRnxvr+t1fY2Nza3inulvb2Dw6PyscnbSNTTWiLSC51N8KGciZoyzLLaVdpipOI0040uZ3XO09UGybFg50qGiZ4JFjMCLbOalf7asyqg3LFr/kLoXUIcqhAruag/NUfSpImVFjCsTG9wFc2zLC2jHA6K/VTQxUmEzyiPYcCJ9SE2WLbGbpwzhDFUrsnLFq4vycynBgzTSLXmWA7Nqu1uflfrZfa+DrMmFCppYIsP4pTjqxE89PRkGlKLJ86wEQztysiY6wxsS6gkgshWD15Hdr1WuD4vl5p3ORxFOEMzuESAriCBtxBE1pA4BGe4RXePOm9eO/ex7K14OUzp/BH3ucPzDGOmQ==</latexit>

�
<latexit sha1_base64="cGuIThOCyTN/k/SqjPhydonXWvc=">AAAB7XicbZDLTgIxFIbP4A3xhrp00wgmrsgMG10S3bjERC4JTEindKDSaZu2Y0ImvIMbFxrj1vdx59tYYBYK/kmTL/85Jz3njxRnxvr+t1fY2Nza3inulvb2Dw6PyscnbSNTTWiLSC51N8KGciZoyzLLaVdpipOI0040uZ3XO09UGybFg50qGiZ4JFjMCLbOalf7asyqg3LFr/kLoXUIcqhAruag/NUfSpImVFjCsTG9wFc2zLC2jHA6K/VTQxUmEzyiPYcCJ9SE2WLbGbpwzhDFUrsnLFq4vycynBgzTSLXmWA7Nqu1uflfrZfa+DrMmFCppYIsP4pTjqxE89PRkGlKLJ86wEQztysiY6wxsS6gkgshWD15Hdr1WuD4vl5p3ORxFOEMzuESAriCBtxBE1pA4BGe4RXePOm9eO/ex7K14OUzp/BH3ucPzDGOmQ==</latexit><latexit sha1_base64="cGuIThOCyTN/k/SqjPhydonXWvc=">AAAB7XicbZDLTgIxFIbP4A3xhrp00wgmrsgMG10S3bjERC4JTEindKDSaZu2Y0ImvIMbFxrj1vdx59tYYBYK/kmTL/85Jz3njxRnxvr+t1fY2Nza3inulvb2Dw6PyscnbSNTTWiLSC51N8KGciZoyzLLaVdpipOI0040uZ3XO09UGybFg50qGiZ4JFjMCLbOalf7asyqg3LFr/kLoXUIcqhAruag/NUfSpImVFjCsTG9wFc2zLC2jHA6K/VTQxUmEzyiPYcCJ9SE2WLbGbpwzhDFUrsnLFq4vycynBgzTSLXmWA7Nqu1uflfrZfa+DrMmFCppYIsP4pTjqxE89PRkGlKLJ86wEQztysiY6wxsS6gkgshWD15Hdr1WuD4vl5p3ORxFOEMzuESAriCBtxBE1pA4BGe4RXePOm9eO/ex7K14OUzp/BH3ucPzDGOmQ==</latexit><latexit sha1_base64="cGuIThOCyTN/k/SqjPhydonXWvc=">AAAB7XicbZDLTgIxFIbP4A3xhrp00wgmrsgMG10S3bjERC4JTEindKDSaZu2Y0ImvIMbFxrj1vdx59tYYBYK/kmTL/85Jz3njxRnxvr+t1fY2Nza3inulvb2Dw6PyscnbSNTTWiLSC51N8KGciZoyzLLaVdpipOI0040uZ3XO09UGybFg50qGiZ4JFjMCLbOalf7asyqg3LFr/kLoXUIcqhAruag/NUfSpImVFjCsTG9wFc2zLC2jHA6K/VTQxUmEzyiPYcCJ9SE2WLbGbpwzhDFUrsnLFq4vycynBgzTSLXmWA7Nqu1uflfrZfa+DrMmFCppYIsP4pTjqxE89PRkGlKLJ86wEQztysiY6wxsS6gkgshWD15Hdr1WuD4vl5p3ORxFOEMzuESAriCBtxBE1pA4BGe4RXePOm9eO/ex7K14OUzp/BH3ucPzDGOmQ==</latexit><latexit sha1_base64="cGuIThOCyTN/k/SqjPhydonXWvc=">AAAB7XicbZDLTgIxFIbP4A3xhrp00wgmrsgMG10S3bjERC4JTEindKDSaZu2Y0ImvIMbFxrj1vdx59tYYBYK/kmTL/85Jz3njxRnxvr+t1fY2Nza3inulvb2Dw6PyscnbSNTTWiLSC51N8KGciZoyzLLaVdpipOI0040uZ3XO09UGybFg50qGiZ4JFjMCLbOalf7asyqg3LFr/kLoXUIcqhAruag/NUfSpImVFjCsTG9wFc2zLC2jHA6K/VTQxUmEzyiPYcCJ9SE2WLbGbpwzhDFUrsnLFq4vycynBgzTSLXmWA7Nqu1uflfrZfa+DrMmFCppYIsP4pTjqxE89PRkGlKLJ86wEQztysiY6wxsS6gkgshWD15Hdr1WuD4vl5p3ORxFOEMzuESAriCBtxBE1pA4BGe4RXePOm9eO/ex7K14OUzp/BH3ucPzDGOmQ==</latexit>

pT
<latexit sha1_base64="QfSz3zMt+QOR6SN5YMmEJSNFwLc=">AAAB7HicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijSUmfCVwIXvLHGzY27vs7pmQC7/BxkJjbP1Bdv4bF7hCwTfZ5Mk7M9mZN0gE18Z1v53C1vbO7l5xv3RweHR8Uj496+g4VQzbLBax6gVUo+AS24Ybgb1EIY0Cgd1ger+od59QaR7Llpkl6Ed0LHnIGTXWaleTYas6LFfcmrsU2QQvhwrkag7LX4NRzNIIpWGCat333MT4GVWGM4Hz0iDVmFA2pWPsW5Q0Qu1ny2Xn5Mo6IxLGyj5pyNL9PZHRSOtZFNjOiJqJXq8tzP9q/dSEt37GZZIalGz1UZgKYmKyuJyMuEJmxMwCZYrbXQmbUEWZsfmUbAje+smb0KnXPMuP9UrjLo+jCBdwCdfgwQ004AGa0AYGHJ7hFd4c6bw4787HqrXg5DPn8EfO5w/sk44V</latexit><latexit sha1_base64="QfSz3zMt+QOR6SN5YMmEJSNFwLc=">AAAB7HicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijSUmfCVwIXvLHGzY27vs7pmQC7/BxkJjbP1Bdv4bF7hCwTfZ5Mk7M9mZN0gE18Z1v53C1vbO7l5xv3RweHR8Uj496+g4VQzbLBax6gVUo+AS24Ybgb1EIY0Cgd1ger+od59QaR7Llpkl6Ed0LHnIGTXWaleTYas6LFfcmrsU2QQvhwrkag7LX4NRzNIIpWGCat333MT4GVWGM4Hz0iDVmFA2pWPsW5Q0Qu1ny2Xn5Mo6IxLGyj5pyNL9PZHRSOtZFNjOiJqJXq8tzP9q/dSEt37GZZIalGz1UZgKYmKyuJyMuEJmxMwCZYrbXQmbUEWZsfmUbAje+smb0KnXPMuP9UrjLo+jCBdwCdfgwQ004AGa0AYGHJ7hFd4c6bw4787HqrXg5DPn8EfO5w/sk44V</latexit><latexit sha1_base64="QfSz3zMt+QOR6SN5YMmEJSNFwLc=">AAAB7HicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijSUmfCVwIXvLHGzY27vs7pmQC7/BxkJjbP1Bdv4bF7hCwTfZ5Mk7M9mZN0gE18Z1v53C1vbO7l5xv3RweHR8Uj496+g4VQzbLBax6gVUo+AS24Ybgb1EIY0Cgd1ger+od59QaR7Llpkl6Ed0LHnIGTXWaleTYas6LFfcmrsU2QQvhwrkag7LX4NRzNIIpWGCat333MT4GVWGM4Hz0iDVmFA2pWPsW5Q0Qu1ny2Xn5Mo6IxLGyj5pyNL9PZHRSOtZFNjOiJqJXq8tzP9q/dSEt37GZZIalGz1UZgKYmKyuJyMuEJmxMwCZYrbXQmbUEWZsfmUbAje+smb0KnXPMuP9UrjLo+jCBdwCdfgwQ004AGa0AYGHJ7hFd4c6bw4787HqrXg5DPn8EfO5w/sk44V</latexit><latexit sha1_base64="QfSz3zMt+QOR6SN5YMmEJSNFwLc=">AAAB7HicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijSUmfCVwIXvLHGzY27vs7pmQC7/BxkJjbP1Bdv4bF7hCwTfZ5Mk7M9mZN0gE18Z1v53C1vbO7l5xv3RweHR8Uj496+g4VQzbLBax6gVUo+AS24Ybgb1EIY0Cgd1ger+od59QaR7Llpkl6Ed0LHnIGTXWaleTYas6LFfcmrsU2QQvhwrkag7LX4NRzNIIpWGCat333MT4GVWGM4Hz0iDVmFA2pWPsW5Q0Qu1ny2Xn5Mo6IxLGyj5pyNL9PZHRSOtZFNjOiJqJXq8tzP9q/dSEt37GZZIalGz1UZgKYmKyuJyMuEJmxMwCZYrbXQmbUEWZsfmUbAje+smb0KnXPMuP9UrjLo+jCBdwCdfgwQ004AGa0AYGHJ7hFd4c6bw4787HqrXg5DPn8EfO5w/sk44V</latexit>

pT
<latexit sha1_base64="QfSz3zMt+QOR6SN5YMmEJSNFwLc=">AAAB7HicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijSUmfCVwIXvLHGzY27vs7pmQC7/BxkJjbP1Bdv4bF7hCwTfZ5Mk7M9mZN0gE18Z1v53C1vbO7l5xv3RweHR8Uj496+g4VQzbLBax6gVUo+AS24Ybgb1EIY0Cgd1ger+od59QaR7Llpkl6Ed0LHnIGTXWaleTYas6LFfcmrsU2QQvhwrkag7LX4NRzNIIpWGCat333MT4GVWGM4Hz0iDVmFA2pWPsW5Q0Qu1ny2Xn5Mo6IxLGyj5pyNL9PZHRSOtZFNjOiJqJXq8tzP9q/dSEt37GZZIalGz1UZgKYmKyuJyMuEJmxMwCZYrbXQmbUEWZsfmUbAje+smb0KnXPMuP9UrjLo+jCBdwCdfgwQ004AGa0AYGHJ7hFd4c6bw4787HqrXg5DPn8EfO5w/sk44V</latexit><latexit sha1_base64="QfSz3zMt+QOR6SN5YMmEJSNFwLc=">AAAB7HicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijSUmfCVwIXvLHGzY27vs7pmQC7/BxkJjbP1Bdv4bF7hCwTfZ5Mk7M9mZN0gE18Z1v53C1vbO7l5xv3RweHR8Uj496+g4VQzbLBax6gVUo+AS24Ybgb1EIY0Cgd1ger+od59QaR7Llpkl6Ed0LHnIGTXWaleTYas6LFfcmrsU2QQvhwrkag7LX4NRzNIIpWGCat333MT4GVWGM4Hz0iDVmFA2pWPsW5Q0Qu1ny2Xn5Mo6IxLGyj5pyNL9PZHRSOtZFNjOiJqJXq8tzP9q/dSEt37GZZIalGz1UZgKYmKyuJyMuEJmxMwCZYrbXQmbUEWZsfmUbAje+smb0KnXPMuP9UrjLo+jCBdwCdfgwQ004AGa0AYGHJ7hFd4c6bw4787HqrXg5DPn8EfO5w/sk44V</latexit><latexit sha1_base64="QfSz3zMt+QOR6SN5YMmEJSNFwLc=">AAAB7HicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijSUmfCVwIXvLHGzY27vs7pmQC7/BxkJjbP1Bdv4bF7hCwTfZ5Mk7M9mZN0gE18Z1v53C1vbO7l5xv3RweHR8Uj496+g4VQzbLBax6gVUo+AS24Ybgb1EIY0Cgd1ger+od59QaR7Llpkl6Ed0LHnIGTXWaleTYas6LFfcmrsU2QQvhwrkag7LX4NRzNIIpWGCat333MT4GVWGM4Hz0iDVmFA2pWPsW5Q0Qu1ny2Xn5Mo6IxLGyj5pyNL9PZHRSOtZFNjOiJqJXq8tzP9q/dSEt37GZZIalGz1UZgKYmKyuJyMuEJmxMwCZYrbXQmbUEWZsfmUbAje+smb0KnXPMuP9UrjLo+jCBdwCdfgwQ004AGa0AYGHJ7hFd4c6bw4787HqrXg5DPn8EfO5w/sk44V</latexit><latexit sha1_base64="QfSz3zMt+QOR6SN5YMmEJSNFwLc=">AAAB7HicbZA9TwJBEIbn8AvxC7W02QgmVuSORkuijSUmfCVwIXvLHGzY27vs7pmQC7/BxkJjbP1Bdv4bF7hCwTfZ5Mk7M9mZN0gE18Z1v53C1vbO7l5xv3RweHR8Uj496+g4VQzbLBax6gVUo+AS24Ybgb1EIY0Cgd1ger+od59QaR7Llpkl6Ed0LHnIGTXWaleTYas6LFfcmrsU2QQvhwrkag7LX4NRzNIIpWGCat333MT4GVWGM4Hz0iDVmFA2pWPsW5Q0Qu1ny2Xn5Mo6IxLGyj5pyNL9PZHRSOtZFNjOiJqJXq8tzP9q/dSEt37GZZIalGz1UZgKYmKyuJyMuEJmxMwCZYrbXQmbUEWZsfmUbAje+smb0KnXPMuP9UrjLo+jCBdwCdfgwQ004AGa0AYGHJ7hFd4c6bw4787HqrXg5DPn8EfO5w/sk44V</latexit>

• Consider "orthogonal" method to kinematics; Color-flow
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Can you see a pattern?



Let's leave  
simple and mundane jobs  

to a machine
- Whole events with bbar (fat-jet) axis as a center



Maximizing information with Deep Neural Network

• For jet-image, we use 32x32 pixels for  -2.5<eta<2.5, -pi<phi < pi.  
 
Input channels for CNN are divided into two with particle flow:  
- Neutral particles  
- Charged particles

For technical details about DNN, please contact Minho Kim 
(kmhmon@postech.ac.kr)





"Backgrounds as stacked Histogram"



• To estimate effects from pileup removal,  
  
0. No additional processes.  
1. we apply SoftDrop to a fat-jet (R= 1.2 anti-Kt) 
2. we use only charged layer



Conclusions

• For HL-LHC, Offshell Higgs can be a good probe for BSM. 

• High Precision and maximization of background rejection 
are required. 

• For a new computational tool, there are things that we need 
to look into and "design" analysis methods.  
- High level kinematical variables is introduced.



The Standard Model ,

Sorry George for a copy right !



Really George?

Precision to a New Physics!!!


