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• via b decays 

• via c decays 

• via annihilation 

• ~ V*cb Vuq  

• BF in the range 10-8-10-6 

• can be useful to probe BSM 
process
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• 2011 and 2012 
LHCb data 

• pT(B) < 20 GeV/c 

• 2.0 < y(B) < 4.5 

• 1.0 fb-1 @ 7 TeV  + 
2.0 fb-1 @ 8 TeV 

• Control channel 
B+ →D0(→K+K-)𝛑+ 

• Blind Analysis

5

• Simulated events 
• generation: PYTHIA 8.1, BCVEGPY 

with LHCb configuration 
• decays (hadronic): EVTGEN, 

PHOTOS 
• detector: GEANT4

B+
c ! K+K�⇡+
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EVENT SELECTION

• A BDT classifier is used for B(c) selection  

• p, pT, IP, of B(c) and daughters, B(c)  flight distance 

• quality of tracks and vertices 

• Training: simulation is used for signal and sidebands data 
for background 

• PID information is combined with BDT to define three 
regions with similar expected yield but different 
background  level (0.04, 0.12 and 0.18)
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FITS TO THE DATA

• Unbinned maximum likelihood 
fi t t o t h e i n v a r i a n t m a s s 
distribution. 

• S ignal - two Crysta l Bal l 
functions with common mean 

• Background  

• Fermi-Dirac function for 
p o s s i b l e p a r t i a l l y 
reconstructed component 

• Exponential function for 
combinatorial bg

Control channel
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B+ ! D0(K+K�)⇡+
<latexit sha1_base64="4sh4eX3xP7qs5C5DaQnY99MAxc4=">AAACF3icbVDLSsNAFJ3UV62vqEs3g61QKYakG12W6kLopoJ9QJOUyXTSDp08mJkoJfQv3Pgrblwo4lZ3/o2TtgutHhg4nHMvd87xYkaFNM0vLbeyura+kd8sbG3v7O7p+wdtESUckxaOWMS7HhKE0ZC0JJWMdGNOUOAx0vHGl5nfuSNc0Ci8lZOYOAEahtSnGEkl9XWjZAdIjjw/hXW3Am1OhyOJOI/u4ZVrlhtKa7hnp9COqVuZlvp60TTMGeBfYi1IESzQ7Ouf9iDCSUBCiRkSomeZsXRSxCXFjEwLdiJIjPAYDUlP0RAFRDjpLNcUnihlAP2IqxdKOFN/bqQoEGISeGoyCyGWvUz8z+sl0r9wUhrGiSQhnh/yEwZlBLOS4IBygiWbKIIwp+qvEI8QR1iqKguqBGs58l/SrhqWaVg31WKtvqgjD47AMSgDC5yDGrgGTdACGDyAJ/ACXrVH7Vl7097nozltsXMIfkH7+AbDNJ0e</latexit><latexit sha1_base64="4sh4eX3xP7qs5C5DaQnY99MAxc4=">AAACF3icbVDLSsNAFJ3UV62vqEs3g61QKYakG12W6kLopoJ9QJOUyXTSDp08mJkoJfQv3Pgrblwo4lZ3/o2TtgutHhg4nHMvd87xYkaFNM0vLbeyura+kd8sbG3v7O7p+wdtESUckxaOWMS7HhKE0ZC0JJWMdGNOUOAx0vHGl5nfuSNc0Ci8lZOYOAEahtSnGEkl9XWjZAdIjjw/hXW3Am1OhyOJOI/u4ZVrlhtKa7hnp9COqVuZlvp60TTMGeBfYi1IESzQ7Ouf9iDCSUBCiRkSomeZsXRSxCXFjEwLdiJIjPAYDUlP0RAFRDjpLNcUnihlAP2IqxdKOFN/bqQoEGISeGoyCyGWvUz8z+sl0r9wUhrGiSQhnh/yEwZlBLOS4IBygiWbKIIwp+qvEI8QR1iqKguqBGs58l/SrhqWaVg31WKtvqgjD47AMSgDC5yDGrgGTdACGDyAJ/ACXrVH7Vl7097nozltsXMIfkH7+AbDNJ0e</latexit><latexit sha1_base64="4sh4eX3xP7qs5C5DaQnY99MAxc4=">AAACF3icbVDLSsNAFJ3UV62vqEs3g61QKYakG12W6kLopoJ9QJOUyXTSDp08mJkoJfQv3Pgrblwo4lZ3/o2TtgutHhg4nHMvd87xYkaFNM0vLbeyura+kd8sbG3v7O7p+wdtESUckxaOWMS7HhKE0ZC0JJWMdGNOUOAx0vHGl5nfuSNc0Ci8lZOYOAEahtSnGEkl9XWjZAdIjjw/hXW3Am1OhyOJOI/u4ZVrlhtKa7hnp9COqVuZlvp60TTMGeBfYi1IESzQ7Ouf9iDCSUBCiRkSomeZsXRSxCXFjEwLdiJIjPAYDUlP0RAFRDjpLNcUnihlAP2IqxdKOFN/bqQoEGISeGoyCyGWvUz8z+sl0r9wUhrGiSQhnh/yEwZlBLOS4IBygiWbKIIwp+qvEI8QR1iqKguqBGs58l/SrhqWaVg31WKtvqgjD47AMSgDC5yDGrgGTdACGDyAJ/ACXrVH7Vl7097nozltsXMIfkH7+AbDNJ0e</latexit><latexit sha1_base64="4sh4eX3xP7qs5C5DaQnY99MAxc4=">AAACF3icbVDLSsNAFJ3UV62vqEs3g61QKYakG12W6kLopoJ9QJOUyXTSDp08mJkoJfQv3Pgrblwo4lZ3/o2TtgutHhg4nHMvd87xYkaFNM0vLbeyura+kd8sbG3v7O7p+wdtESUckxaOWMS7HhKE0ZC0JJWMdGNOUOAx0vHGl5nfuSNc0Ci8lZOYOAEahtSnGEkl9XWjZAdIjjw/hXW3Am1OhyOJOI/u4ZVrlhtKa7hnp9COqVuZlvp60TTMGeBfYi1IESzQ7Ouf9iDCSUBCiRkSomeZsXRSxCXFjEwLdiJIjPAYDUlP0RAFRDjpLNcUnihlAP2IqxdKOFN/bqQoEGISeGoyCyGWvUz8z+sl0r9wUhrGiSQhnh/yEwZlBLOS4IBygiWbKIIwp+qvEI8QR1iqKguqBGs58l/SrhqWaVg31WKtvqgjD47AMSgDC5yDGrgGTdACGDyAJ/ACXrVH7Vl7097nozltsXMIfkH7+AbDNJ0e</latexit>

Nu = 8377± 109
<latexit sha1_base64="fdhUJbLZuWN/Zc3OU9NCG5vS3/4=">AAACB3icbVDLSsNAFJ3UV62vqEtBBlvBVUnqonUhFN24kgr2AU0Ik+mkHTqThJmJUEJ3bvwVNy4UcesvuPNvnLRZaOuBC4dz7uXee/yYUaks69sorKyurW8UN0tb2zu7e+b+QUdGicCkjSMWiZ6PJGE0JG1FFSO9WBDEfUa6/vg687sPREgahfdqEhOXo2FIA4qR0pJnHlccjtQII5beTr0EXsLGeb0OnZhD27qoeGbZqlozwGVi56QMcrQ888sZRDjhJFSYISn7thUrN0VCUczItOQkksQIj9GQ9DUNESfSTWd/TOGpVgYwiISuUMGZ+nsiRVzKCfd1Z3a0XPQy8T+vn6ig4aY0jBNFQjxfFCQMqghmocABFQQrNtEEYUH1rRCPkEBY6ehKOgR78eVl0qlVbatq39XKzas8jiI4AifgDNigDprgBrRAG2DwCJ7BK3gznowX4934mLcWjHzmEPyB8fkDEwSW1g==</latexit><latexit sha1_base64="fdhUJbLZuWN/Zc3OU9NCG5vS3/4=">AAACB3icbVDLSsNAFJ3UV62vqEtBBlvBVUnqonUhFN24kgr2AU0Ik+mkHTqThJmJUEJ3bvwVNy4UcesvuPNvnLRZaOuBC4dz7uXee/yYUaks69sorKyurW8UN0tb2zu7e+b+QUdGicCkjSMWiZ6PJGE0JG1FFSO9WBDEfUa6/vg687sPREgahfdqEhOXo2FIA4qR0pJnHlccjtQII5beTr0EXsLGeb0OnZhD27qoeGbZqlozwGVi56QMcrQ888sZRDjhJFSYISn7thUrN0VCUczItOQkksQIj9GQ9DUNESfSTWd/TOGpVgYwiISuUMGZ+nsiRVzKCfd1Z3a0XPQy8T+vn6ig4aY0jBNFQjxfFCQMqghmocABFQQrNtEEYUH1rRCPkEBY6ehKOgR78eVl0qlVbatq39XKzas8jiI4AifgDNigDprgBrRAG2DwCJ7BK3gznowX4934mLcWjHzmEPyB8fkDEwSW1g==</latexit><latexit sha1_base64="fdhUJbLZuWN/Zc3OU9NCG5vS3/4=">AAACB3icbVDLSsNAFJ3UV62vqEtBBlvBVUnqonUhFN24kgr2AU0Ik+mkHTqThJmJUEJ3bvwVNy4UcesvuPNvnLRZaOuBC4dz7uXee/yYUaks69sorKyurW8UN0tb2zu7e+b+QUdGicCkjSMWiZ6PJGE0JG1FFSO9WBDEfUa6/vg687sPREgahfdqEhOXo2FIA4qR0pJnHlccjtQII5beTr0EXsLGeb0OnZhD27qoeGbZqlozwGVi56QMcrQ888sZRDjhJFSYISn7thUrN0VCUczItOQkksQIj9GQ9DUNESfSTWd/TOGpVgYwiISuUMGZ+nsiRVzKCfd1Z3a0XPQy8T+vn6ig4aY0jBNFQjxfFCQMqghmocABFQQrNtEEYUH1rRCPkEBY6ehKOgR78eVl0qlVbatq39XKzas8jiI4AifgDNigDprgBrRAG2DwCJ7BK3gznowX4934mLcWjHzmEPyB8fkDEwSW1g==</latexit><latexit sha1_base64="fdhUJbLZuWN/Zc3OU9NCG5vS3/4=">AAACB3icbVDLSsNAFJ3UV62vqEtBBlvBVUnqonUhFN24kgr2AU0Ik+mkHTqThJmJUEJ3bvwVNy4UcesvuPNvnLRZaOuBC4dz7uXee/yYUaks69sorKyurW8UN0tb2zu7e+b+QUdGicCkjSMWiZ6PJGE0JG1FFSO9WBDEfUa6/vg687sPREgahfdqEhOXo2FIA4qR0pJnHlccjtQII5beTr0EXsLGeb0OnZhD27qoeGbZqlozwGVi56QMcrQ888sZRDjhJFSYISn7thUrN0VCUczItOQkksQIj9GQ9DUNESfSTWd/TOGpVgYwiISuUMGZ+nsiRVzKCfd1Z3a0XPQy8T+vn6ig4aY0jBNFQjxfFCQMqghmocABFQQrNtEEYUH1rRCPkEBY6ehKOgR78eVl0qlVbatq39XKzas8jiI4AifgDNigDprgBrRAG2DwCJ7BK3gznowX4934mLcWjHzmEPyB8fkDEwSW1g==</latexit>



B+
c ! K+K�⇡+

<latexit sha1_base64="cX7UXw8R53VdxS2MlypGLGgyuN8=">AAACFHicbVDLSsNAFJ34rPUVdelmsBWEYkm60WWpG8FNBfuAJg2T6aQdOsmEmYlSQj/Cjb/ixoUibl2482+ctFlo64ELh3PuZeYcP2ZUKsv6NlZW19Y3Ngtbxe2d3b198+CwLXkiMGlhzrjo+kgSRiPSUlQx0o0FQaHPSMcfX2V+554ISXl0pyYxcUM0jGhAMVJa8sxK2QmRGvlBChv9ioehI+hwpJAQ/AHe9Ct6zqET035lWvbMklW1ZoDLxM5JCeRoeuaXM+A4CUmkMENS9mwrVm6KhKKYkWnRSSSJER6jIelpGqGQSDedhZrCU60MYMCFnkjBmfr7IkWhlJPQ15tZArnoZeJ/Xi9RwaWb0ihOFInw/KEgYVBxmDUEB1QQrNhEE4QF1X+FeIQEwkr3WNQl2IuRl0m7VrWtqn1bK9UbeR0FcAxOwBmwwQWog2vQBC2AwSN4Bq/gzXgyXox342O+umLkN0fgD4zPH5vCnJ8=</latexit><latexit sha1_base64="cX7UXw8R53VdxS2MlypGLGgyuN8=">AAACFHicbVDLSsNAFJ34rPUVdelmsBWEYkm60WWpG8FNBfuAJg2T6aQdOsmEmYlSQj/Cjb/ixoUibl2482+ctFlo64ELh3PuZeYcP2ZUKsv6NlZW19Y3Ngtbxe2d3b198+CwLXkiMGlhzrjo+kgSRiPSUlQx0o0FQaHPSMcfX2V+554ISXl0pyYxcUM0jGhAMVJa8sxK2QmRGvlBChv9ioehI+hwpJAQ/AHe9Ct6zqET035lWvbMklW1ZoDLxM5JCeRoeuaXM+A4CUmkMENS9mwrVm6KhKKYkWnRSSSJER6jIelpGqGQSDedhZrCU60MYMCFnkjBmfr7IkWhlJPQ15tZArnoZeJ/Xi9RwaWb0ihOFInw/KEgYVBxmDUEB1QQrNhEE4QF1X+FeIQEwkr3WNQl2IuRl0m7VrWtqn1bK9UbeR0FcAxOwBmwwQWog2vQBC2AwSN4Bq/gzXgyXox342O+umLkN0fgD4zPH5vCnJ8=</latexit><latexit sha1_base64="cX7UXw8R53VdxS2MlypGLGgyuN8=">AAACFHicbVDLSsNAFJ34rPUVdelmsBWEYkm60WWpG8FNBfuAJg2T6aQdOsmEmYlSQj/Cjb/ixoUibl2482+ctFlo64ELh3PuZeYcP2ZUKsv6NlZW19Y3Ngtbxe2d3b198+CwLXkiMGlhzrjo+kgSRiPSUlQx0o0FQaHPSMcfX2V+554ISXl0pyYxcUM0jGhAMVJa8sxK2QmRGvlBChv9ioehI+hwpJAQ/AHe9Ct6zqET035lWvbMklW1ZoDLxM5JCeRoeuaXM+A4CUmkMENS9mwrVm6KhKKYkWnRSSSJER6jIelpGqGQSDedhZrCU60MYMCFnkjBmfr7IkWhlJPQ15tZArnoZeJ/Xi9RwaWb0ihOFInw/KEgYVBxmDUEB1QQrNhEE4QF1X+FeIQEwkr3WNQl2IuRl0m7VrWtqn1bK9UbeR0FcAxOwBmwwQWog2vQBC2AwSN4Bq/gzXgyXox342O+umLkN0fgD4zPH5vCnJ8=</latexit><latexit sha1_base64="cX7UXw8R53VdxS2MlypGLGgyuN8=">AAACFHicbVDLSsNAFJ34rPUVdelmsBWEYkm60WWpG8FNBfuAJg2T6aQdOsmEmYlSQj/Cjb/ixoUibl2482+ctFlo64ELh3PuZeYcP2ZUKsv6NlZW19Y3Ngtbxe2d3b198+CwLXkiMGlhzrjo+kgSRiPSUlQx0o0FQaHPSMcfX2V+554ISXl0pyYxcUM0jGhAMVJa8sxK2QmRGvlBChv9ioehI+hwpJAQ/AHe9Ct6zqET035lWvbMklW1ZoDLxM5JCeRoeuaXM+A4CUmkMENS9mwrVm6KhKKYkWnRSSSJER6jIelpGqGQSDedhZrCU60MYMCFnkjBmfr7IkWhlJPQ15tZArnoZeJ/Xi9RwaWb0ihOFInw/KEgYVBxmDUEB1QQrNhEE4QF1X+FeIQEwkr3WNQl2IuRl0m7VrWtqn1bK9UbeR0FcAxOwBmwwQWog2vQBC2AwSN4Bq/gzXgyXox342O+umLkN0fgD4zPH5vCnJ8=</latexit>

D0 region

Bs0 region

B0
s ! K+K�

<latexit sha1_base64="DVso5Vzf2ArOb1IHe/6ffJrLguw=">AAACBHicbVC7SgNBFJ31GeNr1TLNYCIIYthNo2WIjWATwTwg2Syzk9lkyOzMMjOrhCWFjb9iY6GIrR9h5984SbbQxAMXDufcy733BDGjSjvOt7Wyura+sZnbym/v7O7t2weHTSUSiUkDCyZkO0CKMMpJQ1PNSDuWBEUBI61gdDX1W/dEKir4nR7HxIvQgNOQYqSN5NuFUq3n+Ap2JR0MNZJSPMCb3pmp85JvF52yMwNcJm5GiiBD3be/un2Bk4hwjRlSquM6sfZSJDXFjEzy3USRGOERGpCOoRxFRHnp7IkJPDFKH4ZCmuIaztTfEymKlBpHgemMkB6qRW8q/ud1Eh1eeinlcaIJx/NFYcKgFnCaCOxTSbBmY0MQltTcCvEQSYS1yS1vQnAXX14mzUrZdcrubaVYrWVx5EABHINT4IILUAXXoA4aAINH8AxewZv1ZL1Y79bHvHXFymaOwB9Ynz/njZZQ</latexit><latexit sha1_base64="DVso5Vzf2ArOb1IHe/6ffJrLguw=">AAACBHicbVC7SgNBFJ31GeNr1TLNYCIIYthNo2WIjWATwTwg2Syzk9lkyOzMMjOrhCWFjb9iY6GIrR9h5984SbbQxAMXDufcy733BDGjSjvOt7Wyura+sZnbym/v7O7t2weHTSUSiUkDCyZkO0CKMMpJQ1PNSDuWBEUBI61gdDX1W/dEKir4nR7HxIvQgNOQYqSN5NuFUq3n+Ap2JR0MNZJSPMCb3pmp85JvF52yMwNcJm5GiiBD3be/un2Bk4hwjRlSquM6sfZSJDXFjEzy3USRGOERGpCOoRxFRHnp7IkJPDFKH4ZCmuIaztTfEymKlBpHgemMkB6qRW8q/ud1Eh1eeinlcaIJx/NFYcKgFnCaCOxTSbBmY0MQltTcCvEQSYS1yS1vQnAXX14mzUrZdcrubaVYrWVx5EABHINT4IILUAXXoA4aAINH8AxewZv1ZL1Y79bHvHXFymaOwB9Ynz/njZZQ</latexit><latexit sha1_base64="DVso5Vzf2ArOb1IHe/6ffJrLguw=">AAACBHicbVC7SgNBFJ31GeNr1TLNYCIIYthNo2WIjWATwTwg2Syzk9lkyOzMMjOrhCWFjb9iY6GIrR9h5984SbbQxAMXDufcy733BDGjSjvOt7Wyura+sZnbym/v7O7t2weHTSUSiUkDCyZkO0CKMMpJQ1PNSDuWBEUBI61gdDX1W/dEKir4nR7HxIvQgNOQYqSN5NuFUq3n+Ap2JR0MNZJSPMCb3pmp85JvF52yMwNcJm5GiiBD3be/un2Bk4hwjRlSquM6sfZSJDXFjEzy3USRGOERGpCOoRxFRHnp7IkJPDFKH4ZCmuIaztTfEymKlBpHgemMkB6qRW8q/ud1Eh1eeinlcaIJx/NFYcKgFnCaCOxTSbBmY0MQltTcCvEQSYS1yS1vQnAXX14mzUrZdcrubaVYrWVx5EABHINT4IILUAXXoA4aAINH8AxewZv1ZL1Y79bHvHXFymaOwB9Ynz/njZZQ</latexit><latexit sha1_base64="DVso5Vzf2ArOb1IHe/6ffJrLguw=">AAACBHicbVC7SgNBFJ31GeNr1TLNYCIIYthNo2WIjWATwTwg2Syzk9lkyOzMMjOrhCWFjb9iY6GIrR9h5984SbbQxAMXDufcy733BDGjSjvOt7Wyura+sZnbym/v7O7t2weHTSUSiUkDCyZkO0CKMMpJQ1PNSDuWBEUBI61gdDX1W/dEKir4nR7HxIvQgNOQYqSN5NuFUq3n+Ap2JR0MNZJSPMCb3pmp85JvF52yMwNcJm5GiiBD3be/un2Bk4hwjRlSquM6sfZSJDXFjEzy3USRGOERGpCOoRxFRHnp7IkJPDFKH4ZCmuIaztTfEymKlBpHgemMkB6qRW8q/ud1Eh1eeinlcaIJx/NFYcKgFnCaCOxTSbBmY0MQltTcCvEQSYS1yS1vQnAXX14mzUrZdcrubaVYrWVx5EABHINT4IILUAXXoA4aAINH8AxewZv1ZL1Y79bHvHXFymaOwB9Ynz/njZZQ</latexit>

+ ⇡+
<latexit sha1_base64="NfSMZxES4LJTsmS41emcW8S6QRI=">AAAB83icdVBNSwMxEM3Wr1q/qh69BFtBKJSkB9vipejFYwXbCt21ZNNsG5rdDUlWKEv/hhcPinj1z3jz35htK6jog4HHezPMzPOl4Nog9OHkVlbX1jfym4Wt7Z3dveL+QVfHiaKsQ2MRq1ufaCZ4xDqGG8FupWIk9AXr+ZPLzO/dM6V5HN2YqWReSEYRDzglxkpuuQLdc+hKflcpD4olVEUIYYxhRnD9DFnSbDZquAFxZlmUwBLtQfHdHcY0CVlkqCBa9zGSxkuJMpwKNiu4iWaS0AkZsb6lEQmZ9tL5zTN4YpUhDGJlKzJwrn6fSEmo9TT0bWdIzFj/9jLxL6+fmKDhpTySiWERXSwKEgFNDLMA4JArRo2YWkKo4vZWSMdEEWpsTAUbwten8H/SrVUxquLrWql1sYwjD47AMTgFGNRBC1yBNugACiR4AE/g2UmcR+fFeV205pzlzCH4AeftE7qokC4=</latexit><latexit sha1_base64="NfSMZxES4LJTsmS41emcW8S6QRI=">AAAB83icdVBNSwMxEM3Wr1q/qh69BFtBKJSkB9vipejFYwXbCt21ZNNsG5rdDUlWKEv/hhcPinj1z3jz35htK6jog4HHezPMzPOl4Nog9OHkVlbX1jfym4Wt7Z3dveL+QVfHiaKsQ2MRq1ufaCZ4xDqGG8FupWIk9AXr+ZPLzO/dM6V5HN2YqWReSEYRDzglxkpuuQLdc+hKflcpD4olVEUIYYxhRnD9DFnSbDZquAFxZlmUwBLtQfHdHcY0CVlkqCBa9zGSxkuJMpwKNiu4iWaS0AkZsb6lEQmZ9tL5zTN4YpUhDGJlKzJwrn6fSEmo9TT0bWdIzFj/9jLxL6+fmKDhpTySiWERXSwKEgFNDLMA4JArRo2YWkKo4vZWSMdEEWpsTAUbwten8H/SrVUxquLrWql1sYwjD47AMTgFGNRBC1yBNugACiR4AE/g2UmcR+fFeV205pzlzCH4AeftE7qokC4=</latexit><latexit sha1_base64="NfSMZxES4LJTsmS41emcW8S6QRI=">AAAB83icdVBNSwMxEM3Wr1q/qh69BFtBKJSkB9vipejFYwXbCt21ZNNsG5rdDUlWKEv/hhcPinj1z3jz35htK6jog4HHezPMzPOl4Nog9OHkVlbX1jfym4Wt7Z3dveL+QVfHiaKsQ2MRq1ufaCZ4xDqGG8FupWIk9AXr+ZPLzO/dM6V5HN2YqWReSEYRDzglxkpuuQLdc+hKflcpD4olVEUIYYxhRnD9DFnSbDZquAFxZlmUwBLtQfHdHcY0CVlkqCBa9zGSxkuJMpwKNiu4iWaS0AkZsb6lEQmZ9tL5zTN4YpUhDGJlKzJwrn6fSEmo9TT0bWdIzFj/9jLxL6+fmKDhpTySiWERXSwKEgFNDLMA4JArRo2YWkKo4vZWSMdEEWpsTAUbwten8H/SrVUxquLrWql1sYwjD47AMTgFGNRBC1yBNugACiR4AE/g2UmcR+fFeV205pzlzCH4AeftE7qokC4=</latexit><latexit sha1_base64="NfSMZxES4LJTsmS41emcW8S6QRI=">AAAB83icdVBNSwMxEM3Wr1q/qh69BFtBKJSkB9vipejFYwXbCt21ZNNsG5rdDUlWKEv/hhcPinj1z3jz35htK6jog4HHezPMzPOl4Nog9OHkVlbX1jfym4Wt7Z3dveL+QVfHiaKsQ2MRq1ufaCZ4xDqGG8FupWIk9AXr+ZPLzO/dM6V5HN2YqWReSEYRDzglxkpuuQLdc+hKflcpD4olVEUIYYxhRnD9DFnSbDZquAFxZlmUwBLtQfHdHcY0CVlkqCBa9zGSxkuJMpwKNiu4iWaS0AkZsb6lEQmZ9tL5zTN4YpUhDGJlKzJwrn6fSEmo9TT0bWdIzFj/9jLxL6+fmKDhpTySiWERXSwKEgFNDLMA4JArRo2YWkKo4vZWSMdEEWpsTAUbwten8H/SrVUxquLrWql1sYwjD47AMTgFGNRBC1yBNugACiR4AE/g2UmcR+fFeV205pzlzCH4AeftE7qokC4=</latexit>
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Classifier > 0.12 Classifier > 0.18

𝛘c0 mass

Annihilation region

B+
c ! K+K�⇡+
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• Two dimensional fit - m(K+K-𝛑+)×m(K+K-) for each BDT bin 

• m(K+K-)  

•  Signal ⇒ Breit-Wigner convolved with a Gaussian 

• Background ⇒ first-order polynomial 
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ANNIHILATION REGION
• Vetoing  

• D0 → K-𝛑+ - 1.834<m(K-𝛑+)<1.894 GeV/c2 

• 𝛘c0 → K-K+ - 3.38<m(K-K+)<3.46 GeV/c2 

• Bs → K-K+ - 5.3<m(K-K+)<5.4 GeV/c2 

• 𝓝c = 20.8 

• Statistical significance 2.5σ
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+11.4
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17% of phase space



RESULTS

•   
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4.0 σ

R�c0⇡ = (9.8+3.4
�3.0(stat)± 0.8(syst))⇥ 10�6
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RESULTS

• Annihilation 
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only 2.4 σ

Ran,KK⇡ = Nc
Nu

⇥ ✏u
✏c(an, KK⇡) ⇥ B(B± ! D0⇡±)⇥ B(D0 ! K+K�)
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Ran,KK⇡ < 15(17)⇥ 10�8 at 90(95)% C.L.
<latexit sha1_base64="PfnbaB3c4yP37FebqdOBjyXmaGQ="></latexit><latexit sha1_base64="PfnbaB3c4yP37FebqdOBjyXmaGQ="></latexit><latexit sha1_base64="PfnbaB3c4yP37FebqdOBjyXmaGQ="></latexit><latexit sha1_base64="PfnbaB3c4yP37FebqdOBjyXmaGQ="></latexit>

BDT shape - 44% 
Branching fractions - 23% 

Fit model - 10% 
Bc lifetime - 7% 

others  - 16%

systematic 
uncertainties



RESULTS

•  

Rf ⌘ �(B+
c )

�(B+) ⇥ B(B+
c ! f)

<latexit sha1_base64="dVLEazrtBz+ANbTKWPBpci8I4zs="></latexit><latexit sha1_base64="dVLEazrtBz+ANbTKWPBpci8I4zs="></latexit><latexit sha1_base64="dVLEazrtBz+ANbTKWPBpci8I4zs="></latexit><latexit sha1_base64="dVLEazrtBz+ANbTKWPBpci8I4zs="></latexit>
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Unseen channels 

B+
c ! B0

s (K
+K�)⇡+

<latexit sha1_base64="tgWz062afZJYeH+LLC9RXBS1+4Q=">AAACE3icbVC7SgNBFJ31GeNr1dJmMBGiwbCbRssQGyFNBPOA7IPZyWwyZPbBzKwSlvyDjb9iY6GIrY2df+Mk2UITD1w4nHMv997jxYwKaRjf2srq2vrGZm4rv72zu7evHxy2RZRwTFo4YhHvekgQRkPSklQy0o05QYHHSMcbXU/9zj3hgkbhnRzHxA7QIKQ+xUgqydXPi3Wn7GJocToYSsR59ADrjuGKUsMpN5yLM2jF1ClDCIuuXjAqxgxwmZgZKYAMTVf/svoRTgISSsyQED3TiKWdIi4pZmSStxJBYoRHaEB6ioYoIMJOZz9N4KlS+tCPuKpQwpn6eyJFgRDjwFOdAZJDsehNxf+8XiL9KzulYZxIEuL5Ij9hUEZwGhDsU06wZGNFEOZU3QrxEHGEpYoxr0IwF19eJu1qxTQq5m21UKtnceTAMTgBJWCCS1ADN6AJWgCDR/AMXsGb9qS9aO/ax7x1RctmjsAfaJ8/wrWa4g==</latexit><latexit sha1_base64="tgWz062afZJYeH+LLC9RXBS1+4Q=">AAACE3icbVC7SgNBFJ31GeNr1dJmMBGiwbCbRssQGyFNBPOA7IPZyWwyZPbBzKwSlvyDjb9iY6GIrY2df+Mk2UITD1w4nHMv997jxYwKaRjf2srq2vrGZm4rv72zu7evHxy2RZRwTFo4YhHvekgQRkPSklQy0o05QYHHSMcbXU/9zj3hgkbhnRzHxA7QIKQ+xUgqydXPi3Wn7GJocToYSsR59ADrjuGKUsMpN5yLM2jF1ClDCIuuXjAqxgxwmZgZKYAMTVf/svoRTgISSsyQED3TiKWdIi4pZmSStxJBYoRHaEB6ioYoIMJOZz9N4KlS+tCPuKpQwpn6eyJFgRDjwFOdAZJDsehNxf+8XiL9KzulYZxIEuL5Ij9hUEZwGhDsU06wZGNFEOZU3QrxEHGEpYoxr0IwF19eJu1qxTQq5m21UKtnceTAMTgBJWCCS1ADN6AJWgCDR/AMXsGb9qS9aO/ax7x1RctmjsAfaJ8/wrWa4g==</latexit><latexit sha1_base64="tgWz062afZJYeH+LLC9RXBS1+4Q=">AAACE3icbVC7SgNBFJ31GeNr1dJmMBGiwbCbRssQGyFNBPOA7IPZyWwyZPbBzKwSlvyDjb9iY6GIrY2df+Mk2UITD1w4nHMv997jxYwKaRjf2srq2vrGZm4rv72zu7evHxy2RZRwTFo4YhHvekgQRkPSklQy0o05QYHHSMcbXU/9zj3hgkbhnRzHxA7QIKQ+xUgqydXPi3Wn7GJocToYSsR59ADrjuGKUsMpN5yLM2jF1ClDCIuuXjAqxgxwmZgZKYAMTVf/svoRTgISSsyQED3TiKWdIi4pZmSStxJBYoRHaEB6ioYoIMJOZz9N4KlS+tCPuKpQwpn6eyJFgRDjwFOdAZJDsehNxf+8XiL9KzulYZxIEuL5Ij9hUEZwGhDsU06wZGNFEOZU3QrxEHGEpYoxr0IwF19eJu1qxTQq5m21UKtnceTAMTgBJWCCS1ADN6AJWgCDR/AMXsGb9qS9aO/ax7x1RctmjsAfaJ8/wrWa4g==</latexit><latexit sha1_base64="tgWz062afZJYeH+LLC9RXBS1+4Q=">AAACE3icbVC7SgNBFJ31GeNr1dJmMBGiwbCbRssQGyFNBPOA7IPZyWwyZPbBzKwSlvyDjb9iY6GIrY2df+Mk2UITD1w4nHMv997jxYwKaRjf2srq2vrGZm4rv72zu7evHxy2RZRwTFo4YhHvekgQRkPSklQy0o05QYHHSMcbXU/9zj3hgkbhnRzHxA7QIKQ+xUgqydXPi3Wn7GJocToYSsR59ADrjuGKUsMpN5yLM2jF1ClDCIuuXjAqxgxwmZgZKYAMTVf/svoRTgISSsyQED3TiKWdIi4pZmSStxJBYoRHaEB6ioYoIMJOZz9N4KlS+tCPuKpQwpn6eyJFgRDjwFOdAZJDsehNxf+8XiL9KzulYZxIEuL5Ij9hUEZwGhDsU06wZGNFEOZU3QrxEHGEpYoxr0IwF19eJu1qxTQq5m21UKtnceTAMTgBJWCCS1ADN6AJWgCDR/AMXsGb9qS9aO/ax7x1RctmjsAfaJ8/wrWa4g==</latexit>

•  

RB0
s⇡

< 4.5(5.4)⇥ 10�3 at 90(95)% C.L.
<latexit sha1_base64="4LDm72om2+GSovdjH+YnmcAkqAI="></latexit><latexit sha1_base64="4LDm72om2+GSovdjH+YnmcAkqAI="></latexit><latexit sha1_base64="4LDm72om2+GSovdjH+YnmcAkqAI="></latexit><latexit sha1_base64="4LDm72om2+GSovdjH+YnmcAkqAI="></latexit>

B+
c ! D0(K+⇡�)K+

<latexit sha1_base64="s3qcACB/l24aSOX8RlHLJFztDj0=">AAACEnicbZC7SgNBFIZnvcZ4W7W0GUyEhGDYTaNliBaCTQRzgeyF2ckkGTJ7YWZWCUuewcZXsbFQxNbKzrdxNtlCE38Y+PjPOZw5vxcxKqRhfGsrq2vrG5u5rfz2zu7evn5w2BZhzDFp4ZCFvOshQRgNSEtSyUg34gT5HiMdb3yZ1jv3hAsaBndyEhHbR8OADihGUlmuXi42nIqLocXpcCQR5+EDvHKM0o1TsSLqnJWhIghhMe/qBaNqzASXwcygADI1Xf3L6oc49kkgMUNC9EwjknaCuKSYkWneigWJEB6jIekpDJBPhJ3MTprCU+X04SDk6gUSztzfEwnyhZj4nur0kRyJxVpq/lfrxXJwYSc0iGJJAjxfNIgZlCFM84F9ygmWbKIAYU7VXyEeIY6wVCmmIZiLJy9Du1Y1jap5WyvUG1kcOXAMTkAJmOAc1ME1aIIWwOARPINX8KY9aS/au/Yxb13Rspkj8Efa5w9hjZoS</latexit><latexit sha1_base64="s3qcACB/l24aSOX8RlHLJFztDj0=">AAACEnicbZC7SgNBFIZnvcZ4W7W0GUyEhGDYTaNliBaCTQRzgeyF2ckkGTJ7YWZWCUuewcZXsbFQxNbKzrdxNtlCE38Y+PjPOZw5vxcxKqRhfGsrq2vrG5u5rfz2zu7evn5w2BZhzDFp4ZCFvOshQRgNSEtSyUg34gT5HiMdb3yZ1jv3hAsaBndyEhHbR8OADihGUlmuXi42nIqLocXpcCQR5+EDvHKM0o1TsSLqnJWhIghhMe/qBaNqzASXwcygADI1Xf3L6oc49kkgMUNC9EwjknaCuKSYkWneigWJEB6jIekpDJBPhJ3MTprCU+X04SDk6gUSztzfEwnyhZj4nur0kRyJxVpq/lfrxXJwYSc0iGJJAjxfNIgZlCFM84F9ygmWbKIAYU7VXyEeIY6wVCmmIZiLJy9Du1Y1jap5WyvUG1kcOXAMTkAJmOAc1ME1aIIWwOARPINX8KY9aS/au/Yxb13Rspkj8Efa5w9hjZoS</latexit><latexit sha1_base64="s3qcACB/l24aSOX8RlHLJFztDj0=">AAACEnicbZC7SgNBFIZnvcZ4W7W0GUyEhGDYTaNliBaCTQRzgeyF2ckkGTJ7YWZWCUuewcZXsbFQxNbKzrdxNtlCE38Y+PjPOZw5vxcxKqRhfGsrq2vrG5u5rfz2zu7evn5w2BZhzDFp4ZCFvOshQRgNSEtSyUg34gT5HiMdb3yZ1jv3hAsaBndyEhHbR8OADihGUlmuXi42nIqLocXpcCQR5+EDvHKM0o1TsSLqnJWhIghhMe/qBaNqzASXwcygADI1Xf3L6oc49kkgMUNC9EwjknaCuKSYkWneigWJEB6jIekpDJBPhJ3MTprCU+X04SDk6gUSztzfEwnyhZj4nur0kRyJxVpq/lfrxXJwYSc0iGJJAjxfNIgZlCFM84F9ygmWbKIAYU7VXyEeIY6wVCmmIZiLJy9Du1Y1jap5WyvUG1kcOXAMTkAJmOAc1ME1aIIWwOARPINX8KY9aS/au/Yxb13Rspkj8Efa5w9hjZoS</latexit><latexit sha1_base64="s3qcACB/l24aSOX8RlHLJFztDj0=">AAACEnicbZC7SgNBFIZnvcZ4W7W0GUyEhGDYTaNliBaCTQRzgeyF2ckkGTJ7YWZWCUuewcZXsbFQxNbKzrdxNtlCE38Y+PjPOZw5vxcxKqRhfGsrq2vrG5u5rfz2zu7evn5w2BZhzDFp4ZCFvOshQRgNSEtSyUg34gT5HiMdb3yZ1jv3hAsaBndyEhHbR8OADihGUlmuXi42nIqLocXpcCQR5+EDvHKM0o1TsSLqnJWhIghhMe/qBaNqzASXwcygADI1Xf3L6oc49kkgMUNC9EwjknaCuKSYkWneigWJEB6jIekpDJBPhJ3MTprCU+X04SDk6gUSztzfEwnyhZj4nur0kRyJxVpq/lfrxXJwYSc0iGJJAjxfNIgZlCFM84F9ygmWbKIAYU7VXyEeIY6wVCmmIZiLJy9Du1Y1jap5WyvUG1kcOXAMTkAJmOAc1ME1aIIWwOARPINX8KY9aS/au/Yxb13Rspkj8Efa5w9hjZoS</latexit>

RD0K < 1.3(1.6)⇥ 10�6 at 90(95)% C.L.
<latexit sha1_base64="0cCqzk+29/xbtzZWSXnY7BF3F+s="></latexit><latexit sha1_base64="0cCqzk+29/xbtzZWSXnY7BF3F+s="></latexit><latexit sha1_base64="0cCqzk+29/xbtzZWSXnY7BF3F+s="></latexit><latexit sha1_base64="0cCqzk+29/xbtzZWSXnY7BF3F+s="></latexit>



CONCLUSIONS

• First observation of 

•   

•   

• Indication (2.4σ) of      annihilation at m(K𝛑)<m(D0) 

•   

• prediction of 

R�c0⇡ = (9.8+3.4
�3.0(stat)± 0.8(syst))⇥ 10�6

<latexit sha1_base64="8ZjWs89cl3XCUcJquexZ1tTpqIQ="></latexit><latexit sha1_base64="8ZjWs89cl3XCUcJquexZ1tTpqIQ="></latexit><latexit sha1_base64="8ZjWs89cl3XCUcJquexZ1tTpqIQ="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="Zb8T8NjfdeR+NmdSEbyL3K2eNGY="></latexit><latexit sha1_base64="Wjdd9bxlUXWlZr3fr5BLtiVOG2U="></latexit><latexit sha1_base64="qfmCfDSbvuZ0k32AWI+UKEfcBtg="></latexit><latexit sha1_base64="8ZjWs89cl3XCUcJquexZ1tTpqIQ="></latexit><latexit sha1_base64="8ZjWs89cl3XCUcJquexZ1tTpqIQ="></latexit><latexit sha1_base64="8ZjWs89cl3XCUcJquexZ1tTpqIQ="></latexit><latexit sha1_base64="8ZjWs89cl3XCUcJquexZ1tTpqIQ="></latexit><latexit sha1_base64="8ZjWs89cl3XCUcJquexZ1tTpqIQ="></latexit><latexit sha1_base64="8ZjWs89cl3XCUcJquexZ1tTpqIQ="></latexit>

RJ/ ⇡ = (7.0± 0.3)⇥ 10�6
<latexit sha1_base64="Q+IT1ftVffPIj31mxbtcWzNsvug="></latexit><latexit sha1_base64="Q+IT1ftVffPIj31mxbtcWzNsvug="></latexit><latexit sha1_base64="Q+IT1ftVffPIj31mxbtcWzNsvug="></latexit><latexit sha1_base64="Q+IT1ftVffPIj31mxbtcWzNsvug="></latexit>
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RK
⇤
K+ = [0.1, 1.7]⇥ 10�8

<latexit sha1_base64="58398CCFYb6zwUx/NCaPVTD6aTw="></latexit><latexit sha1_base64="58398CCFYb6zwUx/NCaPVTD6aTw="></latexit><latexit sha1_base64="58398CCFYb6zwUx/NCaPVTD6aTw="></latexit><latexit sha1_base64="58398CCFYb6zwUx/NCaPVTD6aTw="></latexit>

Ran,KK⇡ = (8.0+4.4
�3.8(stat)±�0.6(syst))⇥ 10�8

<latexit sha1_base64="gIy6xxeJgpV1wooXY5FsUTv54CY="></latexit><latexit sha1_base64="gIy6xxeJgpV1wooXY5FsUTv54CY="></latexit><latexit sha1_base64="gIy6xxeJgpV1wooXY5FsUTv54CY="></latexit><latexit sha1_base64="gIy6xxeJgpV1wooXY5FsUTv54CY="></latexit>

bc
<latexit sha1_base64="LtL0+W/ykmBsudMCdKRW4a9V1ao=">AAAB+nicdVDLSgMxFL1TX7W+prp0E2wFV2WmLmx3RTcuK9gHtEPJpJk2NDMZkoxSxn6KGxeKuPVL3Pk3ZtoKPg8EDufcw705fsyZ0o7zbuVWVtfWN/Kbha3tnd09u7jfViKRhLaI4EJ2fawoZxFtaaY57caS4tDntONPLjK/c0OlYiK61tOYeiEeRSxgBGsjDexiuS+Mn8VTf0ZQuTCwS06lWq85p3X0m7gVZ44SLNEc2G/9oSBJSCNNOFaq5zqx9lIsNSOczgr9RNEYkwke0Z6hEQ6p8tL56TN0bJQhCoQ0L9Jorn5NpDhUahr6ZjLEeqx+epn4l9dLdFDzUhbFiaYRWSwKEo60QFkPaMgkJZpPDcFEMnMrImMsMdGmrayEz5+i/0m7WnGdintVLTXOl3Xk4RCO4ARcOIMGXEITWkDgFu7hEZ6sO+vBerZeFqM5a5k5gG+wXj8AsBaTnw==</latexit><latexit sha1_base64="LtL0+W/ykmBsudMCdKRW4a9V1ao=">AAAB+nicdVDLSgMxFL1TX7W+prp0E2wFV2WmLmx3RTcuK9gHtEPJpJk2NDMZkoxSxn6KGxeKuPVL3Pk3ZtoKPg8EDufcw705fsyZ0o7zbuVWVtfWN/Kbha3tnd09u7jfViKRhLaI4EJ2fawoZxFtaaY57caS4tDntONPLjK/c0OlYiK61tOYeiEeRSxgBGsjDexiuS+Mn8VTf0ZQuTCwS06lWq85p3X0m7gVZ44SLNEc2G/9oSBJSCNNOFaq5zqx9lIsNSOczgr9RNEYkwke0Z6hEQ6p8tL56TN0bJQhCoQ0L9Jorn5NpDhUahr6ZjLEeqx+epn4l9dLdFDzUhbFiaYRWSwKEo60QFkPaMgkJZpPDcFEMnMrImMsMdGmrayEz5+i/0m7WnGdintVLTXOl3Xk4RCO4ARcOIMGXEITWkDgFu7hEZ6sO+vBerZeFqM5a5k5gG+wXj8AsBaTnw==</latexit><latexit sha1_base64="LtL0+W/ykmBsudMCdKRW4a9V1ao=">AAAB+nicdVDLSgMxFL1TX7W+prp0E2wFV2WmLmx3RTcuK9gHtEPJpJk2NDMZkoxSxn6KGxeKuPVL3Pk3ZtoKPg8EDufcw705fsyZ0o7zbuVWVtfWN/Kbha3tnd09u7jfViKRhLaI4EJ2fawoZxFtaaY57caS4tDntONPLjK/c0OlYiK61tOYeiEeRSxgBGsjDexiuS+Mn8VTf0ZQuTCwS06lWq85p3X0m7gVZ44SLNEc2G/9oSBJSCNNOFaq5zqx9lIsNSOczgr9RNEYkwke0Z6hEQ6p8tL56TN0bJQhCoQ0L9Jorn5NpDhUahr6ZjLEeqx+epn4l9dLdFDzUhbFiaYRWSwKEo60QFkPaMgkJZpPDcFEMnMrImMsMdGmrayEz5+i/0m7WnGdintVLTXOl3Xk4RCO4ARcOIMGXEITWkDgFu7hEZ6sO+vBerZeFqM5a5k5gG+wXj8AsBaTnw==</latexit><latexit sha1_base64="LtL0+W/ykmBsudMCdKRW4a9V1ao=">AAAB+nicdVDLSgMxFL1TX7W+prp0E2wFV2WmLmx3RTcuK9gHtEPJpJk2NDMZkoxSxn6KGxeKuPVL3Pk3ZtoKPg8EDufcw705fsyZ0o7zbuVWVtfWN/Kbha3tnd09u7jfViKRhLaI4EJ2fawoZxFtaaY57caS4tDntONPLjK/c0OlYiK61tOYeiEeRSxgBGsjDexiuS+Mn8VTf0ZQuTCwS06lWq85p3X0m7gVZ44SLNEc2G/9oSBJSCNNOFaq5zqx9lIsNSOczgr9RNEYkwke0Z6hEQ6p8tL56TN0bJQhCoQ0L9Jorn5NpDhUahr6ZjLEeqx+epn4l9dLdFDzUhbFiaYRWSwKEo60QFkPaMgkJZpPDcFEMnMrImMsMdGmrayEz5+i/0m7WnGdintVLTXOl3Xk4RCO4ARcOIMGXEITWkDgFu7hEZ6sO+vBerZeFqM5a5k5gG+wXj8AsBaTnw==</latexit>

B+
c ! �c0(K+K�)⇡+

<latexit sha1_base64="NcQmyiVBZ7XfOXHPVAR9Ecc74A4=">AAACFXicbVC7SgNBFJ31GeNr1dJmMBEi0bCbRssQGyFNBPOA7IPZyWwyZPbBzKwSlvyEjb9iY6GIrWDn3zhJttDEAxcO59zLvfd4MaNCGsa3trK6tr6xmdvKb+/s7u3rB4dtESUckxaOWMS7HhKE0ZC0JJWMdGNOUOAx0vFG11O/c0+4oFF4J8cxsQM0CKlPMZJKcvXzYt0puxhanA6GEnEePUALD6mbYmNSajhl2HAuzqAVU6dcdPWCUTFmgMvEzEgBZGi6+pfVj3ASkFBihoTomUYs7RRxSTEjk7yVCBIjPEID0lM0RAERdjr7agJPldKHfsRVhRLO1N8TKQqEGAee6gyQHIpFbyr+5/US6V/ZKQ3jRJIQzxf5CYMygtOIYJ9ygiUbK4Iwp+pWiIeIIyxVkHkVgrn48jJpVyumUTFvq4VaPYsjB47BCSgBE1yCGrgBTdACGDyCZ/AK3rQn7UV71z7mrStaNnME/kD7/AGge5yO</latexit><latexit sha1_base64="NcQmyiVBZ7XfOXHPVAR9Ecc74A4=">AAACFXicbVC7SgNBFJ31GeNr1dJmMBEi0bCbRssQGyFNBPOA7IPZyWwyZPbBzKwSlvyEjb9iY6GIrWDn3zhJttDEAxcO59zLvfd4MaNCGsa3trK6tr6xmdvKb+/s7u3rB4dtESUckxaOWMS7HhKE0ZC0JJWMdGNOUOAx0vFG11O/c0+4oFF4J8cxsQM0CKlPMZJKcvXzYt0puxhanA6GEnEePUALD6mbYmNSajhl2HAuzqAVU6dcdPWCUTFmgMvEzEgBZGi6+pfVj3ASkFBihoTomUYs7RRxSTEjk7yVCBIjPEID0lM0RAERdjr7agJPldKHfsRVhRLO1N8TKQqEGAee6gyQHIpFbyr+5/US6V/ZKQ3jRJIQzxf5CYMygtOIYJ9ygiUbK4Iwp+pWiIeIIyxVkHkVgrn48jJpVyumUTFvq4VaPYsjB47BCSgBE1yCGrgBTdACGDyCZ/AK3rQn7UV71z7mrStaNnME/kD7/AGge5yO</latexit><latexit sha1_base64="NcQmyiVBZ7XfOXHPVAR9Ecc74A4=">AAACFXicbVC7SgNBFJ31GeNr1dJmMBEi0bCbRssQGyFNBPOA7IPZyWwyZPbBzKwSlvyEjb9iY6GIrWDn3zhJttDEAxcO59zLvfd4MaNCGsa3trK6tr6xmdvKb+/s7u3rB4dtESUckxaOWMS7HhKE0ZC0JJWMdGNOUOAx0vFG11O/c0+4oFF4J8cxsQM0CKlPMZJKcvXzYt0puxhanA6GEnEePUALD6mbYmNSajhl2HAuzqAVU6dcdPWCUTFmgMvEzEgBZGi6+pfVj3ASkFBihoTomUYs7RRxSTEjk7yVCBIjPEID0lM0RAERdjr7agJPldKHfsRVhRLO1N8TKQqEGAee6gyQHIpFbyr+5/US6V/ZKQ3jRJIQzxf5CYMygtOIYJ9ygiUbK4Iwp+pWiIeIIyxVkHkVgrn48jJpVyumUTFvq4VaPYsjB47BCSgBE1yCGrgBTdACGDyCZ/AK3rQn7UV71z7mrStaNnME/kD7/AGge5yO</latexit><latexit sha1_base64="NcQmyiVBZ7XfOXHPVAR9Ecc74A4=">AAACFXicbVC7SgNBFJ31GeNr1dJmMBEi0bCbRssQGyFNBPOA7IPZyWwyZPbBzKwSlvyEjb9iY6GIrWDn3zhJttDEAxcO59zLvfd4MaNCGsa3trK6tr6xmdvKb+/s7u3rB4dtESUckxaOWMS7HhKE0ZC0JJWMdGNOUOAx0vFG11O/c0+4oFF4J8cxsQM0CKlPMZJKcvXzYt0puxhanA6GEnEePUALD6mbYmNSajhl2HAuzqAVU6dcdPWCUTFmgMvEzEgBZGi6+pfVj3ASkFBihoTomUYs7RRxSTEjk7yVCBIjPEID0lM0RAERdjr7agJPldKHfsRVhRLO1N8TKQqEGAee6gyQHIpFbyr+5/US6V/ZKQ3jRJIQzxf5CYMygtOIYJ9ygiUbK4Iwp+pWiIeIIyxVkHkVgrn48jJpVyumUTFvq4VaPYsjB47BCSgBE1yCGrgBTdACGDyCZ/AK3rQn7UV71z7mrStaNnME/kD7/AGge5yO</latexit>
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•                              include Run2 data (already 3.5 fb-1@ 13 TeV) 

•                           channel is under study 

•   

•   

• Run 3

PROSPECTS

Run 1 - 3.0fb-1  

    @ 7 / 8 TeV 

Run 2 - 5.0fb-1? 
   @ 13 TeV

B+
c ! ⇡+⇡�⇡+

<latexit sha1_base64="HSef6oEmcuFcFtyLBz+vPg5yff0=">AAACD3icdVDLSgMxFM3UV62vUZduglURiiWpqHVX6sZlBfuAzrRk0rQNzTxIMkop/QM3/oobF4q4devOvzGdVlDRA/dyOOdeknu8SHClEfqwUnPzC4tL6eXMyura+oa9uVVTYSwpq9JQhLLhEcUED1hVcy1YI5KM+J5gdW9wMfHrN0wqHgbXehgx1ye9gHc5JdpIbftgD5ZbuTaFjuS9viZShrfQiXgrl/SjKd9r21mUP0H4/BRBlEcJElLExxjimZIFM1Ta9rvTCWnss0BTQZRqYhRpd0Sk5lSwccaJFYsIHZAeaxoaEJ8pd5TcM4b7RunAbihNBRom6veNEfGVGvqemfSJ7qvf3kT8y2vGult0RzyIYs0COn2oGwuoQzgJB3a4ZFSLoSGESm7+CmmfSEK1iTBjQvi6FP5PaoU8Rnl8VciWyrM40mAH7IJDgMEZKIFLUAFVQMEdeABP4Nm6tx6tF+t1OpqyZjvb4Aest0/NzJqd</latexit><latexit sha1_base64="HSef6oEmcuFcFtyLBz+vPg5yff0=">AAACD3icdVDLSgMxFM3UV62vUZduglURiiWpqHVX6sZlBfuAzrRk0rQNzTxIMkop/QM3/oobF4q4devOvzGdVlDRA/dyOOdeknu8SHClEfqwUnPzC4tL6eXMyura+oa9uVVTYSwpq9JQhLLhEcUED1hVcy1YI5KM+J5gdW9wMfHrN0wqHgbXehgx1ye9gHc5JdpIbftgD5ZbuTaFjuS9viZShrfQiXgrl/SjKd9r21mUP0H4/BRBlEcJElLExxjimZIFM1Ta9rvTCWnss0BTQZRqYhRpd0Sk5lSwccaJFYsIHZAeaxoaEJ8pd5TcM4b7RunAbihNBRom6veNEfGVGvqemfSJ7qvf3kT8y2vGult0RzyIYs0COn2oGwuoQzgJB3a4ZFSLoSGESm7+CmmfSEK1iTBjQvi6FP5PaoU8Rnl8VciWyrM40mAH7IJDgMEZKIFLUAFVQMEdeABP4Nm6tx6tF+t1OpqyZjvb4Aest0/NzJqd</latexit><latexit sha1_base64="HSef6oEmcuFcFtyLBz+vPg5yff0=">AAACD3icdVDLSgMxFM3UV62vUZduglURiiWpqHVX6sZlBfuAzrRk0rQNzTxIMkop/QM3/oobF4q4devOvzGdVlDRA/dyOOdeknu8SHClEfqwUnPzC4tL6eXMyura+oa9uVVTYSwpq9JQhLLhEcUED1hVcy1YI5KM+J5gdW9wMfHrN0wqHgbXehgx1ye9gHc5JdpIbftgD5ZbuTaFjuS9viZShrfQiXgrl/SjKd9r21mUP0H4/BRBlEcJElLExxjimZIFM1Ta9rvTCWnss0BTQZRqYhRpd0Sk5lSwccaJFYsIHZAeaxoaEJ8pd5TcM4b7RunAbihNBRom6veNEfGVGvqemfSJ7qvf3kT8y2vGult0RzyIYs0COn2oGwuoQzgJB3a4ZFSLoSGESm7+CmmfSEK1iTBjQvi6FP5PaoU8Rnl8VciWyrM40mAH7IJDgMEZKIFLUAFVQMEdeABP4Nm6tx6tF+t1OpqyZjvb4Aest0/NzJqd</latexit><latexit sha1_base64="HSef6oEmcuFcFtyLBz+vPg5yff0=">AAACD3icdVDLSgMxFM3UV62vUZduglURiiWpqHVX6sZlBfuAzrRk0rQNzTxIMkop/QM3/oobF4q4devOvzGdVlDRA/dyOOdeknu8SHClEfqwUnPzC4tL6eXMyura+oa9uVVTYSwpq9JQhLLhEcUED1hVcy1YI5KM+J5gdW9wMfHrN0wqHgbXehgx1ye9gHc5JdpIbftgD5ZbuTaFjuS9viZShrfQiXgrl/SjKd9r21mUP0H4/BRBlEcJElLExxjimZIFM1Ta9rvTCWnss0BTQZRqYhRpd0Sk5lSwccaJFYsIHZAeaxoaEJ8pd5TcM4b7RunAbihNBRom6veNEfGVGvqemfSJ7qvf3kT8y2vGult0RzyIYs0COn2oGwuoQzgJB3a4ZFSLoSGESm7+CmmfSEK1iTBjQvi6FP5PaoU8Rnl8VciWyrM40mAH7IJDgMEZKIFLUAFVQMEdeABP4Nm6tx6tF+t1OpqyZjvb4Aest0/NzJqd</latexit>
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B+
c ! K+⇡�⇡+

<latexit sha1_base64="p9Og8/uz4t6iUDl04RWUYr/5pcs="></latexit><latexit sha1_base64="p9Og8/uz4t6iUDl04RWUYr/5pcs="></latexit><latexit sha1_base64="p9Og8/uz4t6iUDl04RWUYr/5pcs="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="nENP0dOSAan1EPIr5d9irjPLtVU=">AAACAnicbZBNS8MwHMb/9XXOqdWrl+AmCMPRetGj6EXwMsG9wNqVNEu3sLQpSaqMsi/gxa/ixYMifghvfhvbbgfdfCDhx/MkJP/HjzlT2rK+jZXVtfWNzdJWebuys7tn7lfaSiSS0BYRXMiujxXlLKItzTSn3VhSHPqcdvzxdZ53HqhUTET3ehJTN8TDiAWMYJ1ZnlmrXfXrHkGOZMORxlKKR3TbryMnZv3TYq/Xyp5ZtRpWIbQM9hyqMFfTM7+cgSBJSCNNOFaqZ1uxdlMsNSOcTstOomiMyRgPaS/DCIdUuWkxzRQdZ84ABUJmK9KocH/fSHGo1CT0s5Mh1iO1mOXmf1kv0cGFm7IoTjSNyOyhIOFIC5RXgwZMUqL5JANMJMv+isgIS0x0VmBegr048jK0zxq21bDvLCjBIRzBCdhwDpdwA01oAYEneIE3eDeejVfjY1bXijHv7QD+yPj8ASIwl/E=</latexit><latexit sha1_base64="N2S0XmaIBP1a4y9BexNK1gBtwg0=">AAACAnicdZDLSgMxGIX/8Vpr1dGtm2ArCMWSKGrdiW4ENxXsBXojk6ZtaOZCklHK0Bdw46u4caGID+HOt3FmWkFFDyQcvpOQ/McJpNAG4w9rbn5hcWk5s5Jdza2tb9ibuZr2Q8V4lfnSVw2Hai6Fx6tGGMkbgeLUdSSvO6OLJK/fcqWF792YccDbLh14oi8YNTHq2oXCeafYZailxGBoqFL+HbrqFFErEJ39dC8Wsl07j0tHmJweY4RLOFVqyuSQIDIjeZip0rXfWz2fhS73DJNU6ybBgWlHVBnBJJ9kW6HmAWUjOuDN2HrU5bodpdNM0G5Meqjvq3h5BqX0+42IulqPXSc+6VIz1L+zBP6VNUPTL7cj4QWh4R6bPtQPJTI+SqpBPaE4M3IcG8qUiP+K2JAqykxcYFLC16Tof1M7KBFcItcYMrANO7AHBE7gDC6hAlVgcA+P8Awv1oP1ZL1O65qzZr1twQ9Zb59SM5gT</latexit><latexit sha1_base64="ksnJnTpGizh4tto7+MxBinKnYU4=">AAACDXicdVDLSgMxFM3UV62vUZdugq0gFEuiqHVX6kZwU8E+oNOWTJq2oZkHSUYpQ3/Ajb/ixoUibt2782+cmY6gogfu5XDOvST32L7gSiP0YWTm5hcWl7LLuZXVtfUNc3OrobxAUlannvBkyyaKCe6yuuZasJYvGXFswZr2+Dz2mzdMKu6513ris45Dhi4fcEp0JPXMQqHaLfYotCQfjjSR0ruFl90itHzePUh6sZDrmXlUOkb47ARBVEIJElLGRxjiVMmDFLWe+W71PRo4zNVUEKXaGPm6ExKpORVsmrMCxXxCx2TI2hF1icNUJ0yumcK9SOnDgSejcjVM1O8bIXGUmjh2NOkQPVK/vVj8y2sHelDuhNz1A81cOntoEAioPRhHA/tcMqrFJCKESh79FdIRkYTqKMA4hK9L4f+kcVjCqISvUL5STePIgh2wC/YBBqegAi5ADdQBBXfgATyBZ+PeeDRejNfZaMZId7bBDxhvn+kYmYc=</latexit><latexit sha1_base64="p9Og8/uz4t6iUDl04RWUYr/5pcs="></latexit><latexit sha1_base64="p9Og8/uz4t6iUDl04RWUYr/5pcs="></latexit><latexit sha1_base64="p9Og8/uz4t6iUDl04RWUYr/5pcs="></latexit><latexit sha1_base64="p9Og8/uz4t6iUDl04RWUYr/5pcs="></latexit><latexit sha1_base64="p9Og8/uz4t6iUDl04RWUYr/5pcs="></latexit><latexit sha1_base64="p9Og8/uz4t6iUDl04RWUYr/5pcs="></latexit>

B+
c ! K+K�K+

<latexit sha1_base64="L5wmiVBLpNNYj2O27idfOGqiGrQ=">AAACCXicdVDLSgMxFM34rPU16tJNsBWE4pBU1LordSO4qWAf0BeZNG1DMw+SjFKGbt34K25cKOLWP3Dn35hpK6jogUsO59zLzT1uKLjSCH1Yc/MLi0vLqZX06tr6xqa9tV1VQSQpq9BABLLuEsUE91lFcy1YPZSMeK5gNXd4nvi1GyYVD/xrPQpZyyN9n/c4JdpIHRtmS+1ch8Km5P2BJlIGt/CynTN1mLzZdMfOIOcY4bMTBJGDJpiQAj7CEM+UDJih3LHfm92ARh7zNRVEqQZGoW7FRGpOBRunm5FiIaFD0mcNQ33iMdWKJ5eM4b5RurAXSFO+hhP1+0RMPKVGnms6PaIH6reXiH95jUj3Cq2Y+2GkmU+ni3qRgDqASSywyyWjWowMIVRy81dIB0QSqk14SQhfl8L/STXvYOTgq3ymWJrFkQK7YA8cAAxOQRFcgDKoAAruwAN4As/WvfVovViv09Y5azazA37AevsEX/uXjQ==</latexit><latexit sha1_base64="L5wmiVBLpNNYj2O27idfOGqiGrQ=">AAACCXicdVDLSgMxFM34rPU16tJNsBWE4pBU1LordSO4qWAf0BeZNG1DMw+SjFKGbt34K25cKOLWP3Dn35hpK6jogUsO59zLzT1uKLjSCH1Yc/MLi0vLqZX06tr6xqa9tV1VQSQpq9BABLLuEsUE91lFcy1YPZSMeK5gNXd4nvi1GyYVD/xrPQpZyyN9n/c4JdpIHRtmS+1ch8Km5P2BJlIGt/CynTN1mLzZdMfOIOcY4bMTBJGDJpiQAj7CEM+UDJih3LHfm92ARh7zNRVEqQZGoW7FRGpOBRunm5FiIaFD0mcNQ33iMdWKJ5eM4b5RurAXSFO+hhP1+0RMPKVGnms6PaIH6reXiH95jUj3Cq2Y+2GkmU+ni3qRgDqASSywyyWjWowMIVRy81dIB0QSqk14SQhfl8L/STXvYOTgq3ymWJrFkQK7YA8cAAxOQRFcgDKoAAruwAN4As/WvfVovViv09Y5azazA37AevsEX/uXjQ==</latexit><latexit sha1_base64="L5wmiVBLpNNYj2O27idfOGqiGrQ=">AAACCXicdVDLSgMxFM34rPU16tJNsBWE4pBU1LordSO4qWAf0BeZNG1DMw+SjFKGbt34K25cKOLWP3Dn35hpK6jogUsO59zLzT1uKLjSCH1Yc/MLi0vLqZX06tr6xqa9tV1VQSQpq9BABLLuEsUE91lFcy1YPZSMeK5gNXd4nvi1GyYVD/xrPQpZyyN9n/c4JdpIHRtmS+1ch8Km5P2BJlIGt/CynTN1mLzZdMfOIOcY4bMTBJGDJpiQAj7CEM+UDJih3LHfm92ARh7zNRVEqQZGoW7FRGpOBRunm5FiIaFD0mcNQ33iMdWKJ5eM4b5RurAXSFO+hhP1+0RMPKVGnms6PaIH6reXiH95jUj3Cq2Y+2GkmU+ni3qRgDqASSywyyWjWowMIVRy81dIB0QSqk14SQhfl8L/STXvYOTgq3ymWJrFkQK7YA8cAAxOQRFcgDKoAAruwAN4As/WvfVovViv09Y5azazA37AevsEX/uXjQ==</latexit><latexit sha1_base64="L5wmiVBLpNNYj2O27idfOGqiGrQ=">AAACCXicdVDLSgMxFM34rPU16tJNsBWE4pBU1LordSO4qWAf0BeZNG1DMw+SjFKGbt34K25cKOLWP3Dn35hpK6jogUsO59zLzT1uKLjSCH1Yc/MLi0vLqZX06tr6xqa9tV1VQSQpq9BABLLuEsUE91lFcy1YPZSMeK5gNXd4nvi1GyYVD/xrPQpZyyN9n/c4JdpIHRtmS+1ch8Km5P2BJlIGt/CynTN1mLzZdMfOIOcY4bMTBJGDJpiQAj7CEM+UDJih3LHfm92ARh7zNRVEqQZGoW7FRGpOBRunm5FiIaFD0mcNQ33iMdWKJ5eM4b5RurAXSFO+hhP1+0RMPKVGnms6PaIH6reXiH95jUj3Cq2Y+2GkmU+ni3qRgDqASSywyyWjWowMIVRy81dIB0QSqk14SQhfl8L/STXvYOTgq3ymWJrFkQK7YA8cAAxOQRFcgDKoAAruwAN4As/WvfVovViv09Y5azazA37AevsEX/uXjQ==</latexit>
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<latexit sha1_base64="9JiuZppE1Q3E5YkR4lQkU/CHlm0="></latexit><latexit sha1_base64="9JiuZppE1Q3E5YkR4lQkU/CHlm0="></latexit><latexit sha1_base64="9JiuZppE1Q3E5YkR4lQkU/CHlm0="></latexit><latexit sha1_base64="9JiuZppE1Q3E5YkR4lQkU/CHlm0="></latexit>


