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Experiment.: HFLAV 2018 

Talk by Manuel Schiller LHCb, most precise, so far 3fb-1, also in the analysis of 

Severe consequences for BSM models: One constraint to kill them all! Luca di Luzio  

Non-Non-Perturbative theory input:  
1) Lattice: Aida El-Khadra 
2) Sum rules: Thomas Mannel 

                   Thomas Rauh 

Theory

CKM



Non-perturbative input for 
1. HQET-sum rules: 3-loop +  NNLO matching:  

Thomas Mannel 

2. HQET sum rules: ms-corrections:  
Thomas Rauh 

3. Lattice: FNAL/MILC Aida El-Khadra
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Experiment HFLAV 2018

Manuel Schiller LHCb

ATLAS

Pavel Reznicek ATLAS

Chandiprasad Kar  CMS

Varavara Batozskaya  LHCb 

LHCb



Decay rate difference ��s
<latexit sha1_base64="rOckzdc0MVG75FTaOixlNfg0x8c=">AAAB+HicbVBNS8NAEN34WetHox69LBbBU0lE0GNRQY8V7Ac0IUy2m3bp7ibsboRa+ku8eFDEqz/Fm//GbZuDtj4YeLw3w8y8OONMG8/7dlZW19Y3Nktb5e2d3b2Ku3/Q0mmuCG2SlKeqE4OmnEnaNMxw2skUBRFz2o6H11O//UiVZql8MKOMhgL6kiWMgLFS5FaCG8oN4OAWhIBIR27Vq3kz4GXiF6SKCjQi9yvopSQXVBrCQeuu72UmHIMyjHA6KQe5phmQIfRp11IJgupwPDt8gk+s0sNJqmxJg2fq74kxCK1HIradAsxAL3pT8T+vm5vkMhwzmeWGSjJflOQcmxRPU8A9pigxfGQJEMXsrZgMQAExNquyDcFffHmZtM5qvlfz78+r9asijhI6QsfoFPnoAtXRHWqgJiIoR8/oFb05T86L8+58zFtXnGLmEP2B8/kDGzmSuA==</latexit><latexit sha1_base64="rOckzdc0MVG75FTaOixlNfg0x8c=">AAAB+HicbVBNS8NAEN34WetHox69LBbBU0lE0GNRQY8V7Ac0IUy2m3bp7ibsboRa+ku8eFDEqz/Fm//GbZuDtj4YeLw3w8y8OONMG8/7dlZW19Y3Nktb5e2d3b2Ku3/Q0mmuCG2SlKeqE4OmnEnaNMxw2skUBRFz2o6H11O//UiVZql8MKOMhgL6kiWMgLFS5FaCG8oN4OAWhIBIR27Vq3kz4GXiF6SKCjQi9yvopSQXVBrCQeuu72UmHIMyjHA6KQe5phmQIfRp11IJgupwPDt8gk+s0sNJqmxJg2fq74kxCK1HIradAsxAL3pT8T+vm5vkMhwzmeWGSjJflOQcmxRPU8A9pigxfGQJEMXsrZgMQAExNquyDcFffHmZtM5qvlfz78+r9asijhI6QsfoFPnoAtXRHWqgJiIoR8/oFb05T86L8+58zFtXnGLmEP2B8/kDGzmSuA==</latexit><latexit sha1_base64="rOckzdc0MVG75FTaOixlNfg0x8c=">AAAB+HicbVBNS8NAEN34WetHox69LBbBU0lE0GNRQY8V7Ac0IUy2m3bp7ibsboRa+ku8eFDEqz/Fm//GbZuDtj4YeLw3w8y8OONMG8/7dlZW19Y3Nktb5e2d3b2Ku3/Q0mmuCG2SlKeqE4OmnEnaNMxw2skUBRFz2o6H11O//UiVZql8MKOMhgL6kiWMgLFS5FaCG8oN4OAWhIBIR27Vq3kz4GXiF6SKCjQi9yvopSQXVBrCQeuu72UmHIMyjHA6KQe5phmQIfRp11IJgupwPDt8gk+s0sNJqmxJg2fq74kxCK1HIradAsxAL3pT8T+vm5vkMhwzmeWGSjJflOQcmxRPU8A9pigxfGQJEMXsrZgMQAExNquyDcFffHmZtM5qvlfz78+r9asijhI6QsfoFPnoAtXRHWqgJiIoR8/oFb05T86L8+58zFtXnGLmEP2B8/kDGzmSuA==</latexit><latexit sha1_base64="rOckzdc0MVG75FTaOixlNfg0x8c=">AAAB+HicbVBNS8NAEN34WetHox69LBbBU0lE0GNRQY8V7Ac0IUy2m3bp7ibsboRa+ku8eFDEqz/Fm//GbZuDtj4YeLw3w8y8OONMG8/7dlZW19Y3Nktb5e2d3b2Ku3/Q0mmuCG2SlKeqE4OmnEnaNMxw2skUBRFz2o6H11O//UiVZql8MKOMhgL6kiWMgLFS5FaCG8oN4OAWhIBIR27Vq3kz4GXiF6SKCjQi9yvopSQXVBrCQeuu72UmHIMyjHA6KQe5phmQIfRp11IJgupwPDt8gk+s0sNJqmxJg2fq74kxCK1HIradAsxAL3pT8T+vm5vkMhwzmeWGSjJflOQcmxRPU8A9pigxfGQJEMXsrZgMQAExNquyDcFffHmZtM5qvlfz78+r9asijhI6QsfoFPnoAtXRHWqgJiIoR8/oFb05T86L8+58zFtXnGLmEP2B8/kDGzmSuA==</latexit>

Theory:  
Dim 6 
Aida El Khadra 
Thomas Rauh 
Thomas Mannel

NNLO-QCD: Uli Nierste Dim 7: Matthew Wingate

{
<latexit sha1_base64="lJoioLsqiIAAl8tphx2vqMAtkoI=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9kF7ed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AfEqjY8=</latexit><latexit sha1_base64="lJoioLsqiIAAl8tphx2vqMAtkoI=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9kF7ed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AfEqjY8=</latexit><latexit sha1_base64="lJoioLsqiIAAl8tphx2vqMAtkoI=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9kF7ed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AfEqjY8=</latexit><latexit sha1_base64="lJoioLsqiIAAl8tphx2vqMAtkoI=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9kF7ed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AfEqjY8=</latexit>

{
<latexit sha1_base64="lJoioLsqiIAAl8tphx2vqMAtkoI=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9kF7ed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AfEqjY8=</latexit><latexit sha1_base64="lJoioLsqiIAAl8tphx2vqMAtkoI=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9kF7ed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AfEqjY8=</latexit><latexit sha1_base64="lJoioLsqiIAAl8tphx2vqMAtkoI=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9kF7ed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AfEqjY8=</latexit><latexit sha1_base64="lJoioLsqiIAAl8tphx2vqMAtkoI=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9kF7ed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AfEqjY8=</latexit>

{
<latexit sha1_base64="lJoioLsqiIAAl8tphx2vqMAtkoI=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9kF7ed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AfEqjY8=</latexit><latexit sha1_base64="lJoioLsqiIAAl8tphx2vqMAtkoI=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9kF7ed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AfEqjY8=</latexit><latexit sha1_base64="lJoioLsqiIAAl8tphx2vqMAtkoI=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9kF7ed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AfEqjY8=</latexit><latexit sha1_base64="lJoioLsqiIAAl8tphx2vqMAtkoI=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis9kF7ed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AfEqjY8=</latexit>

�MSM
s

<latexit sha1_base64="pqFBDiult/c5o0hzo5Amrqbpaok=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVRIRdFnUhZtCRfuAJobJdNIOnZmEmYlQQ/FX3LhQxK3/4c6/cdJmoa0HLhzOuZd77wkTRpV2nG9rYXFpeWW1tFZe39jc2rZ3dlsqTiUmTRyzWHZCpAijgjQ11Yx0EkkQDxlph8PL3G8/EKloLO70KCE+R31BI4qRNlJg73tXhGkE64G6zzzJ4W19XA7silN1JoDzxC1IBRRoBPaX14txyonQmCGluq6TaD9DUlPMyLjspYokCA9Rn3QNFYgT5WeT68fwyCg9GMXSlNBwov6eyBBXasRD08mRHqhZLxf/87qpjs79jIok1UTg6aIoZVDHMI8C9qgkWLORIQhLam6FeIAkwtoElofgzr48T1onVdepujenldpFEUcJHIBDcAxccAZq4Bo0QBNg8AiewSt4s56sF+vd+pi2LljFzB74A+vzBxc+lFM=</latexit><latexit sha1_base64="pqFBDiult/c5o0hzo5Amrqbpaok=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVRIRdFnUhZtCRfuAJobJdNIOnZmEmYlQQ/FX3LhQxK3/4c6/cdJmoa0HLhzOuZd77wkTRpV2nG9rYXFpeWW1tFZe39jc2rZ3dlsqTiUmTRyzWHZCpAijgjQ11Yx0EkkQDxlph8PL3G8/EKloLO70KCE+R31BI4qRNlJg73tXhGkE64G6zzzJ4W19XA7silN1JoDzxC1IBRRoBPaX14txyonQmCGluq6TaD9DUlPMyLjspYokCA9Rn3QNFYgT5WeT68fwyCg9GMXSlNBwov6eyBBXasRD08mRHqhZLxf/87qpjs79jIok1UTg6aIoZVDHMI8C9qgkWLORIQhLam6FeIAkwtoElofgzr48T1onVdepujenldpFEUcJHIBDcAxccAZq4Bo0QBNg8AiewSt4s56sF+vd+pi2LljFzB74A+vzBxc+lFM=</latexit><latexit sha1_base64="pqFBDiult/c5o0hzo5Amrqbpaok=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVRIRdFnUhZtCRfuAJobJdNIOnZmEmYlQQ/FX3LhQxK3/4c6/cdJmoa0HLhzOuZd77wkTRpV2nG9rYXFpeWW1tFZe39jc2rZ3dlsqTiUmTRyzWHZCpAijgjQ11Yx0EkkQDxlph8PL3G8/EKloLO70KCE+R31BI4qRNlJg73tXhGkE64G6zzzJ4W19XA7silN1JoDzxC1IBRRoBPaX14txyonQmCGluq6TaD9DUlPMyLjspYokCA9Rn3QNFYgT5WeT68fwyCg9GMXSlNBwov6eyBBXasRD08mRHqhZLxf/87qpjs79jIok1UTg6aIoZVDHMI8C9qgkWLORIQhLam6FeIAkwtoElofgzr48T1onVdepujenldpFEUcJHIBDcAxccAZq4Bo0QBNg8AiewSt4s56sF+vd+pi2LljFzB74A+vzBxc+lFM=</latexit><latexit sha1_base64="pqFBDiult/c5o0hzo5Amrqbpaok=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwVRIRdFnUhZtCRfuAJobJdNIOnZmEmYlQQ/FX3LhQxK3/4c6/cdJmoa0HLhzOuZd77wkTRpV2nG9rYXFpeWW1tFZe39jc2rZ3dlsqTiUmTRyzWHZCpAijgjQ11Yx0EkkQDxlph8PL3G8/EKloLO70KCE+R31BI4qRNlJg73tXhGkE64G6zzzJ4W19XA7silN1JoDzxC1IBRRoBPaX14txyonQmCGluq6TaD9DUlPMyLjspYokCA9Rn3QNFYgT5WeT68fwyCg9GMXSlNBwov6eyBBXasRD08mRHqhZLxf/87qpjs79jIok1UTg6aIoZVDHMI8C9qgkWLORIQhLam6FeIAkwtoElofgzr48T1onVdepujenldpFEUcJHIBDcAxccAZq4Bo0QBNg8AiewSt4s56sF+vd+pi2LljFzB74A+vzBxc+lFM=</latexit>

�MBSM
s

<latexit sha1_base64="WHB6oYwZNxJBFYz48pJa5YBFOIo=">AAAB/nicbVDLSsNAFJ34rPUVFVduBovgqiQi6LJUF24KFe0Dmhgm00k7dGYSZiZCCQV/xY0LRdz6He78GydtFtp64MLhnHu5954wYVRpx/m2lpZXVtfWSxvlza3tnV17b7+t4lRi0sIxi2U3RIowKkhLU81IN5EE8ZCRTji6yv3OI5GKxuJejxPiczQQNKIYaSMF9qF3TZhGsBGoh8yTHNbvGpNyYFecqjMFXCRuQSqgQDOwv7x+jFNOhMYMKdVznUT7GZKaYkYmZS9VJEF4hAakZ6hAnCg/m54/gSdG6cMolqaEhlP190SGuFJjHppOjvRQzXu5+J/XS3V06WdUJKkmAs8WRSmDOoZ5FrBPJcGajQ1BWFJzK8RDJBHWJrE8BHf+5UXSPqu6TtW9Pa/U6kUcJXAEjsEpcMEFqIEb0AQtgEEGnsEreLOerBfr3fqYtS5ZxcwB+APr8wenMJSf</latexit><latexit sha1_base64="WHB6oYwZNxJBFYz48pJa5YBFOIo=">AAAB/nicbVDLSsNAFJ34rPUVFVduBovgqiQi6LJUF24KFe0Dmhgm00k7dGYSZiZCCQV/xY0LRdz6He78GydtFtp64MLhnHu5954wYVRpx/m2lpZXVtfWSxvlza3tnV17b7+t4lRi0sIxi2U3RIowKkhLU81IN5EE8ZCRTji6yv3OI5GKxuJejxPiczQQNKIYaSMF9qF3TZhGsBGoh8yTHNbvGpNyYFecqjMFXCRuQSqgQDOwv7x+jFNOhMYMKdVznUT7GZKaYkYmZS9VJEF4hAakZ6hAnCg/m54/gSdG6cMolqaEhlP190SGuFJjHppOjvRQzXu5+J/XS3V06WdUJKkmAs8WRSmDOoZ5FrBPJcGajQ1BWFJzK8RDJBHWJrE8BHf+5UXSPqu6TtW9Pa/U6kUcJXAEjsEpcMEFqIEb0AQtgEEGnsEreLOerBfr3fqYtS5ZxcwB+APr8wenMJSf</latexit><latexit sha1_base64="WHB6oYwZNxJBFYz48pJa5YBFOIo=">AAAB/nicbVDLSsNAFJ34rPUVFVduBovgqiQi6LJUF24KFe0Dmhgm00k7dGYSZiZCCQV/xY0LRdz6He78GydtFtp64MLhnHu5954wYVRpx/m2lpZXVtfWSxvlza3tnV17b7+t4lRi0sIxi2U3RIowKkhLU81IN5EE8ZCRTji6yv3OI5GKxuJejxPiczQQNKIYaSMF9qF3TZhGsBGoh8yTHNbvGpNyYFecqjMFXCRuQSqgQDOwv7x+jFNOhMYMKdVznUT7GZKaYkYmZS9VJEF4hAakZ6hAnCg/m54/gSdG6cMolqaEhlP190SGuFJjHppOjvRQzXu5+J/XS3V06WdUJKkmAs8WRSmDOoZ5FrBPJcGajQ1BWFJzK8RDJBHWJrE8BHf+5UXSPqu6TtW9Pa/U6kUcJXAEjsEpcMEFqIEb0AQtgEEGnsEreLOerBfr3fqYtS5ZxcwB+APr8wenMJSf</latexit><latexit sha1_base64="WHB6oYwZNxJBFYz48pJa5YBFOIo=">AAAB/nicbVDLSsNAFJ34rPUVFVduBovgqiQi6LJUF24KFe0Dmhgm00k7dGYSZiZCCQV/xY0LRdz6He78GydtFtp64MLhnHu5954wYVRpx/m2lpZXVtfWSxvlza3tnV17b7+t4lRi0sIxi2U3RIowKkhLU81IN5EE8ZCRTji6yv3OI5GKxuJejxPiczQQNKIYaSMF9qF3TZhGsBGoh8yTHNbvGpNyYFecqjMFXCRuQSqgQDOwv7x+jFNOhMYMKdVznUT7GZKaYkYmZS9VJEF4hAakZ6hAnCg/m54/gSdG6cMolqaEhlP190SGuFJjHppOjvRQzXu5+J/XS3V06WdUJKkmAs8WRSmDOoZ5FrBPJcGajQ1BWFJzK8RDJBHWJrE8BHf+5UXSPqu6TtW9Pa/U6kUcJXAEjsEpcMEFqIEb0AQtgEEGnsEreLOerBfr3fqYtS5ZxcwB+APr8wenMJSf</latexit>
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0.004? 0.007?
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Andreas Jüttner to Oliver Witzel:  
Let’s  count the seconds until he 
asks us to do the lifetimes on the 
lattice….
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Chandiprasad Kar  CMS: impressive list

Pavel Reznicek ATLAS Varavara Batozskaya  LHCb

B+, Bd, Bs,⇤b
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CP violating phases

Resolving the ambiguity for sin 2β with Belle+Babar data [Bilas]

sin 2β(B0 → D(∗)h0) = 0.80± 0.14± 0.06± 0.03 observation at 5.1σ
cos 2β(B0 → D(∗)h0) = 0.91± 0.09± 0.07± 0.03 Evidence at 3.7σ

LHCb with 3fb−1 [Varvara]

B(Bs → φf0(980)) = (1.12± 0.16+0.09
−0.08 ± 0.2)× 10−6

[gluonic b→ s]
B(Bs → φρ0) = (2.7± 0.7± 0.2± 0.2)× 10−7

[isospin violating e/w penguin, surpressed b→ u transition]

mixing phase from FCNC modes at LHCb
[Maria]

Bs → (K+π−)(K−π+) [3fb−1]
φsd̄d = −0.06± 0.13± 0.03 rad

Bs → φφ [5fb−1 preliminary]
φsss̄ = −0.06± 0.13± 0.03 rad



CP violating phases: penguin pollution
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Martin

Simon from Belle [preliminary] Bilas:

S(B0 → J/ψπ0) = −0.59± 0.19± 0.03

B(B0 → J/ψπ0) = (1.55± 0.10+0.06
−0.07)× 10−5

sin 2βe� (B0 → KSπ
0π0) = 0.92+0.27

−0.31
+0.10
−0.11



CP violating phases: prospects Varvara, Pavel, Benjamin
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CP violating phases: New physics Luiz, Marcella, Gilberto
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