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Q&A



BEAM ENERGY SCAN

p
s, b, (Z,A), . . .

<latexit sha1_base64="uHP78+//ujSZ791IdtSA/BLNgsA=">AAACBHicbVDLSsNAFJ34rPUVddnNYBEqlJKIoMuqG5cV7AObUCaTSTt08nDmRiihCzf+ihsXirj1I9z5N07bLLT1wIXDOfdy7z1eIrgCy/o2lpZXVtfWCxvFza3tnV1zb7+l4lRS1qSxiGXHI4oJHrEmcBCsk0hGQk+wtje8mvjtByYVj6NbGCXMDUk/4gGnBLTUM0uOupeQqXEVe1Vcuavii+MqdoQfg+qZZatmTYEXiZ2TMsrR6Jlfjh/TNGQRUEGU6tpWAm5GJHAq2LjopIolhA5Jn3U1jUjIlJtNnxjjI634OIilrgjwVP09kZFQqVHo6c6QwEDNexPxP6+bQnDuZjxKUmARnS0KUoEhxpNEsM8loyBGmhAqub4V0wGRhILOrahDsOdfXiStk5pt1eyb03L9Mo+jgEroEFWQjc5QHV2jBmoiih7RM3pFb8aT8WK8Gx+z1iUjnzlAf2B8/gDcQZZK</latexit><latexit sha1_base64="uHP78+//ujSZ791IdtSA/BLNgsA=">AAACBHicbVDLSsNAFJ34rPUVddnNYBEqlJKIoMuqG5cV7AObUCaTSTt08nDmRiihCzf+ihsXirj1I9z5N07bLLT1wIXDOfdy7z1eIrgCy/o2lpZXVtfWCxvFza3tnV1zb7+l4lRS1qSxiGXHI4oJHrEmcBCsk0hGQk+wtje8mvjtByYVj6NbGCXMDUk/4gGnBLTUM0uOupeQqXEVe1Vcuavii+MqdoQfg+qZZatmTYEXiZ2TMsrR6Jlfjh/TNGQRUEGU6tpWAm5GJHAq2LjopIolhA5Jn3U1jUjIlJtNnxjjI634OIilrgjwVP09kZFQqVHo6c6QwEDNexPxP6+bQnDuZjxKUmARnS0KUoEhxpNEsM8loyBGmhAqub4V0wGRhILOrahDsOdfXiStk5pt1eyb03L9Mo+jgEroEFWQjc5QHV2jBmoiih7RM3pFb8aT8WK8Gx+z1iUjnzlAf2B8/gDcQZZK</latexit><latexit sha1_base64="uHP78+//ujSZ791IdtSA/BLNgsA=">AAACBHicbVDLSsNAFJ34rPUVddnNYBEqlJKIoMuqG5cV7AObUCaTSTt08nDmRiihCzf+ihsXirj1I9z5N07bLLT1wIXDOfdy7z1eIrgCy/o2lpZXVtfWCxvFza3tnV1zb7+l4lRS1qSxiGXHI4oJHrEmcBCsk0hGQk+wtje8mvjtByYVj6NbGCXMDUk/4gGnBLTUM0uOupeQqXEVe1Vcuavii+MqdoQfg+qZZatmTYEXiZ2TMsrR6Jlfjh/TNGQRUEGU6tpWAm5GJHAq2LjopIolhA5Jn3U1jUjIlJtNnxjjI634OIilrgjwVP09kZFQqVHo6c6QwEDNexPxP6+bQnDuZjxKUmARnS0KUoEhxpNEsM8loyBGmhAqub4V0wGRhILOrahDsOdfXiStk5pt1eyb03L9Mo+jgEroEFWQjc5QHV2jBmoiih7RM3pFb8aT8WK8Gx+z1iUjnzlAf2B8/gDcQZZK</latexit><latexit sha1_base64="uHP78+//ujSZ791IdtSA/BLNgsA=">AAACBHicbVDLSsNAFJ34rPUVddnNYBEqlJKIoMuqG5cV7AObUCaTSTt08nDmRiihCzf+ihsXirj1I9z5N07bLLT1wIXDOfdy7z1eIrgCy/o2lpZXVtfWCxvFza3tnV1zb7+l4lRS1qSxiGXHI4oJHrEmcBCsk0hGQk+wtje8mvjtByYVj6NbGCXMDUk/4gGnBLTUM0uOupeQqXEVe1Vcuavii+MqdoQfg+qZZatmTYEXiZ2TMsrR6Jlfjh/TNGQRUEGU6tpWAm5GJHAq2LjopIolhA5Jn3U1jUjIlJtNnxjjI634OIilrgjwVP09kZFQqVHo6c6QwEDNexPxP6+bQnDuZjxKUmARnS0KUoEhxpNEsM8loyBGmhAqub4V0wGRhILOrahDsOdfXiStk5pt1eyb03L9Mo+jgEroEFWQjc5QHV2jBmoiih7RM3pFb8aT8WK8Gx+z1iUjnzlAf2B8/gDcQZZK</latexit>

T, µ,B, . . .
<latexit sha1_base64="2RByzQDOfM7MEyzcwdXBkA83iL8=">AAAB+nicbVDLSgMxFM3UV62vqS7dBIvgopQZEXRZ6sZlhb6gHUomk2lD8xiSjFLGfoobF4q49Uvc+Tem7Sy09cDlHs65l9ycMGFUG8/7dgobm1vbO8Xd0t7+weGRWz7uaJkqTNpYMql6IdKEUUHahhpGeokiiIeMdMPJ7dzvPhClqRQtM01IwNFI0JhiZKw0dMutKhzwtAobtrNIGj10K17NWwCuEz8nFZCjOXS/BpHEKSfCYIa07vteYoIMKUMxI7PSINUkQXiCRqRvqUCc6CBbnD6D51aJYCyVLWHgQv29kSGu9ZSHdpIjM9ar3lz8z+unJr4JMiqS1BCBlw/FKYNGwnkOMKKKYMOmliCsqL0V4jFSCBubVsmG4K9+eZ10Lmu+V/Pvryr1Rh5HEZyCM3ABfHAN6uAONEEbYPAInsEreHOenBfn3flYjhacfOcE/IHz+QMJQpKP</latexit><latexit sha1_base64="2RByzQDOfM7MEyzcwdXBkA83iL8=">AAAB+nicbVDLSgMxFM3UV62vqS7dBIvgopQZEXRZ6sZlhb6gHUomk2lD8xiSjFLGfoobF4q49Uvc+Tem7Sy09cDlHs65l9ycMGFUG8/7dgobm1vbO8Xd0t7+weGRWz7uaJkqTNpYMql6IdKEUUHahhpGeokiiIeMdMPJ7dzvPhClqRQtM01IwNFI0JhiZKw0dMutKhzwtAobtrNIGj10K17NWwCuEz8nFZCjOXS/BpHEKSfCYIa07vteYoIMKUMxI7PSINUkQXiCRqRvqUCc6CBbnD6D51aJYCyVLWHgQv29kSGu9ZSHdpIjM9ar3lz8z+unJr4JMiqS1BCBlw/FKYNGwnkOMKKKYMOmliCsqL0V4jFSCBubVsmG4K9+eZ10Lmu+V/Pvryr1Rh5HEZyCM3ABfHAN6uAONEEbYPAInsEreHOenBfn3flYjhacfOcE/IHz+QMJQpKP</latexit><latexit sha1_base64="2RByzQDOfM7MEyzcwdXBkA83iL8=">AAAB+nicbVDLSgMxFM3UV62vqS7dBIvgopQZEXRZ6sZlhb6gHUomk2lD8xiSjFLGfoobF4q49Uvc+Tem7Sy09cDlHs65l9ycMGFUG8/7dgobm1vbO8Xd0t7+weGRWz7uaJkqTNpYMql6IdKEUUHahhpGeokiiIeMdMPJ7dzvPhClqRQtM01IwNFI0JhiZKw0dMutKhzwtAobtrNIGj10K17NWwCuEz8nFZCjOXS/BpHEKSfCYIa07vteYoIMKUMxI7PSINUkQXiCRqRvqUCc6CBbnD6D51aJYCyVLWHgQv29kSGu9ZSHdpIjM9ar3lz8z+unJr4JMiqS1BCBlw/FKYNGwnkOMKKKYMOmliCsqL0V4jFSCBubVsmG4K9+eZ10Lmu+V/Pvryr1Rh5HEZyCM3ABfHAN6uAONEEbYPAInsEreHOenBfn3flYjhacfOcE/IHz+QMJQpKP</latexit><latexit sha1_base64="2RByzQDOfM7MEyzcwdXBkA83iL8=">AAAB+nicbVDLSgMxFM3UV62vqS7dBIvgopQZEXRZ6sZlhb6gHUomk2lD8xiSjFLGfoobF4q49Uvc+Tem7Sy09cDlHs65l9ycMGFUG8/7dgobm1vbO8Xd0t7+weGRWz7uaJkqTNpYMql6IdKEUUHahhpGeokiiIeMdMPJ7dzvPhClqRQtM01IwNFI0JhiZKw0dMutKhzwtAobtrNIGj10K17NWwCuEz8nFZCjOXS/BpHEKSfCYIa07vteYoIMKUMxI7PSINUkQXiCRqRvqUCc6CBbnD6D51aJYCyVLWHgQv29kSGu9ZSHdpIjM9ar3lz8z+unJr4JMiqS1BCBlw/FKYNGwnkOMKKKYMOmliCsqL0V4jFSCBubVsmG4K9+eZ10Lmu+V/Pvryr1Rh5HEZyCM3ABfHAN6uAONEEbYPAInsEreHOenBfn3flYjhacfOcE/IHz+QMJQpKP</latexit>



⇡
<latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit>

⇡
<latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit>

⇡
<latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit>

⇡
<latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit>

⇡
<latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit>

K
<latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit>

⇡
<latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit><latexit sha1_base64="7YlkrurOAYOv+Ch30L7WpchFVys=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99FLed6tezZuDrBK/IFUo0Oi7X71BwrIYpWGCat31vdQEOVWGM4HTSi/TmFI2pkPsWippjDrI56dOyZlVBiRKlC1pyFz9PZHTWOtJHNrOmJqRXvZm4n9eNzPRdZBzmWYGJVssijJBTEJmf5MBV8iMmFhCmeL2VsJGVFFmbDoVG4K//PIqaV3UfK/m319W6zdFHGU4gVM4Bx+uoA530IAmMBjCM7zCmyOcF+fd+Vi0lpxi5hj+wPn8AU+9jc0=</latexit>

K
<latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit>

N
<latexit sha1_base64="dR0jVJn9HHQVgLG7DOznrREi5qY=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09SxX5AG8pmu2mXbjZhdyKU0H/gxYMiXv1H3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrR5wk3I/oUIlQMIpWergj/XLFrbpzkFXi5aQCORr98ldvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+aXTsmZVQYkjLUthWSu/p7IaGTMJApsZ0RxZJa9mfif100xvPIzoZIUuWKLRWEqCcZk9jYZCM0ZyokllGlhbyVsRDVlaMMp2RC85ZdXSeui6rlV7/6yUr/O4yjCCZzCOXhQgzrcQgOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD/xDjPw=</latexit><latexit sha1_base64="dR0jVJn9HHQVgLG7DOznrREi5qY=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09SxX5AG8pmu2mXbjZhdyKU0H/gxYMiXv1H3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrR5wk3I/oUIlQMIpWergj/XLFrbpzkFXi5aQCORr98ldvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+aXTsmZVQYkjLUthWSu/p7IaGTMJApsZ0RxZJa9mfif100xvPIzoZIUuWKLRWEqCcZk9jYZCM0ZyokllGlhbyVsRDVlaMMp2RC85ZdXSeui6rlV7/6yUr/O4yjCCZzCOXhQgzrcQgOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD/xDjPw=</latexit><latexit sha1_base64="dR0jVJn9HHQVgLG7DOznrREi5qY=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09SxX5AG8pmu2mXbjZhdyKU0H/gxYMiXv1H3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrR5wk3I/oUIlQMIpWergj/XLFrbpzkFXi5aQCORr98ldvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+aXTsmZVQYkjLUthWSu/p7IaGTMJApsZ0RxZJa9mfif100xvPIzoZIUuWKLRWEqCcZk9jYZCM0ZyokllGlhbyVsRDVlaMMp2RC85ZdXSeui6rlV7/6yUr/O4yjCCZzCOXhQgzrcQgOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD/xDjPw=</latexit><latexit sha1_base64="dR0jVJn9HHQVgLG7DOznrREi5qY=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF09SxX5AG8pmu2mXbjZhdyKU0H/gxYMiXv1H3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDPz209cGxGrR5wk3I/oUIlQMIpWergj/XLFrbpzkFXi5aQCORr98ldvELM04gqZpMZ0PTdBP6MaBZN8WuqlhieUjemQdy1VNOLGz+aXTsmZVQYkjLUthWSu/p7IaGTMJApsZ0RxZJa9mfif100xvPIzoZIUuWKLRWEqCcZk9jYZCM0ZyokllGlhbyVsRDVlaMMp2RC85ZdXSeui6rlV7/6yUr/O4yjCCZzCOXhQgzrcQgOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD/xDjPw=</latexit>

N̄
<latexit sha1_base64="oHnafm5Ytya8Q/bC3smhj3WyR9Y=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRiyepYD+gDWWz3bRLN5uwOxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38789hPXRiTqEScpD2I6VCISjKKV2r2Q6vx+2nerXs2bg6wSvyBVKNDou1+9QcKymCtkkhrT9b0Ug5xqFEzyaaWXGZ5SNqZD3rVU0ZibIJ+fOyVnVhmQKNG2FJK5+nsip7Exkzi0nTHFkVn2ZuJ/XjfD6DrIhUoz5IotFkWZJJiQ2e9kIDRnKCeWUKaFvZWwEdWUoU2oYkPwl19eJa2Lmu/V/IfLav2miKMMJ3AK5+DDFdThDhrQBAZjeIZXeHNS58V5dz4WrSWnmDmGP3A+fwBkJo+X</latexit><latexit sha1_base64="oHnafm5Ytya8Q/bC3smhj3WyR9Y=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRiyepYD+gDWWz3bRLN5uwOxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38789hPXRiTqEScpD2I6VCISjKKV2r2Q6vx+2nerXs2bg6wSvyBVKNDou1+9QcKymCtkkhrT9b0Ug5xqFEzyaaWXGZ5SNqZD3rVU0ZibIJ+fOyVnVhmQKNG2FJK5+nsip7Exkzi0nTHFkVn2ZuJ/XjfD6DrIhUoz5IotFkWZJJiQ2e9kIDRnKCeWUKaFvZWwEdWUoU2oYkPwl19eJa2Lmu/V/IfLav2miKMMJ3AK5+DDFdThDhrQBAZjeIZXeHNS58V5dz4WrSWnmDmGP3A+fwBkJo+X</latexit><latexit sha1_base64="oHnafm5Ytya8Q/bC3smhj3WyR9Y=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRiyepYD+gDWWz3bRLN5uwOxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38789hPXRiTqEScpD2I6VCISjKKV2r2Q6vx+2nerXs2bg6wSvyBVKNDou1+9QcKymCtkkhrT9b0Ug5xqFEzyaaWXGZ5SNqZD3rVU0ZibIJ+fOyVnVhmQKNG2FJK5+nsip7Exkzi0nTHFkVn2ZuJ/XjfD6DrIhUoz5IotFkWZJJiQ2e9kIDRnKCeWUKaFvZWwEdWUoU2oYkPwl19eJa2Lmu/V/IfLav2miKMMJ3AK5+DDFdThDhrQBAZjeIZXeHNS58V5dz4WrSWnmDmGP3A+fwBkJo+X</latexit><latexit sha1_base64="oHnafm5Ytya8Q/bC3smhj3WyR9Y=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRiyepYD+gDWWz3bRLN5uwOxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzwlQKg5737ZTW1jc2t8rblZ3dvf0D9/CoZZJMM95kiUx0J6SGS6F4EwVK3kk1p3EoeTsc38789hPXRiTqEScpD2I6VCISjKKV2r2Q6vx+2nerXs2bg6wSvyBVKNDou1+9QcKymCtkkhrT9b0Ug5xqFEzyaaWXGZ5SNqZD3rVU0ZibIJ+fOyVnVhmQKNG2FJK5+nsip7Exkzi0nTHFkVn2ZuJ/XjfD6DrIhUoz5IotFkWZJJiQ2e9kIDRnKCeWUKaFvZWwEdWUoU2oYkPwl19eJa2Lmu/V/IfLav2miKMMJ3AK5+DDFdThDhrQBAZjeIZXeHNS58V5dz4WrSWnmDmGP3A+fwBkJo+X</latexit>

T ⇠ 100MeV
<latexit sha1_base64="JZwGwcRPPntuMP5ySvaj93++VOA=">AAACAHicbVDLSgMxFM3UV62vURcu3ASL4EJKRgRdFt24ESr0BZ2hZNJMG5pkhiQjlGE2/oobF4q49TPc+Tem7Sy09cCFwzn3cu89YcKZNgh9O6WV1bX1jfJmZWt7Z3fP3T9o6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb6d+55EqzWLZNJOEBgIPJYsYwcZKffeoCX3NBPQQgv45zHwl4D1t5323impoBrhMvIJUQYFG3/3yBzFJBZWGcKx1z0OJCTKsDCOc5hU/1TTBZIyHtGepxILqIJs9kMNTqwxgFCtb0sCZ+nsiw0LriQhtp8BmpBe9qfif10tNdB1kTCapoZLMF0UphyaG0zTggClKDJ9Ygoli9lZIRlhhYmxmFRuCt/jyMmlf1DxU8x4uq/WbIo4yOAYn4Ax44ArUwR1ogBYgIAfP4BW8OU/Oi/PufMxbS04xcwj+wPn8AZ6NlH4=</latexit><latexit sha1_base64="JZwGwcRPPntuMP5ySvaj93++VOA=">AAACAHicbVDLSgMxFM3UV62vURcu3ASL4EJKRgRdFt24ESr0BZ2hZNJMG5pkhiQjlGE2/oobF4q49TPc+Tem7Sy09cCFwzn3cu89YcKZNgh9O6WV1bX1jfJmZWt7Z3fP3T9o6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb6d+55EqzWLZNJOEBgIPJYsYwcZKffeoCX3NBPQQgv45zHwl4D1t5323impoBrhMvIJUQYFG3/3yBzFJBZWGcKx1z0OJCTKsDCOc5hU/1TTBZIyHtGepxILqIJs9kMNTqwxgFCtb0sCZ+nsiw0LriQhtp8BmpBe9qfif10tNdB1kTCapoZLMF0UphyaG0zTggClKDJ9Ygoli9lZIRlhhYmxmFRuCt/jyMmlf1DxU8x4uq/WbIo4yOAYn4Ax44ArUwR1ogBYgIAfP4BW8OU/Oi/PufMxbS04xcwj+wPn8AZ6NlH4=</latexit><latexit sha1_base64="JZwGwcRPPntuMP5ySvaj93++VOA=">AAACAHicbVDLSgMxFM3UV62vURcu3ASL4EJKRgRdFt24ESr0BZ2hZNJMG5pkhiQjlGE2/oobF4q49TPc+Tem7Sy09cCFwzn3cu89YcKZNgh9O6WV1bX1jfJmZWt7Z3fP3T9o6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb6d+55EqzWLZNJOEBgIPJYsYwcZKffeoCX3NBPQQgv45zHwl4D1t5323impoBrhMvIJUQYFG3/3yBzFJBZWGcKx1z0OJCTKsDCOc5hU/1TTBZIyHtGepxILqIJs9kMNTqwxgFCtb0sCZ+nsiw0LriQhtp8BmpBe9qfif10tNdB1kTCapoZLMF0UphyaG0zTggClKDJ9Ygoli9lZIRlhhYmxmFRuCt/jyMmlf1DxU8x4uq/WbIo4yOAYn4Ax44ArUwR1ogBYgIAfP4BW8OU/Oi/PufMxbS04xcwj+wPn8AZ6NlH4=</latexit><latexit sha1_base64="JZwGwcRPPntuMP5ySvaj93++VOA=">AAACAHicbVDLSgMxFM3UV62vURcu3ASL4EJKRgRdFt24ESr0BZ2hZNJMG5pkhiQjlGE2/oobF4q49TPc+Tem7Sy09cCFwzn3cu89YcKZNgh9O6WV1bX1jfJmZWt7Z3fP3T9o6zhVhLZIzGPVDbGmnEnaMsxw2k0UxSLktBOOb6d+55EqzWLZNJOEBgIPJYsYwcZKffeoCX3NBPQQgv45zHwl4D1t5323impoBrhMvIJUQYFG3/3yBzFJBZWGcKx1z0OJCTKsDCOc5hU/1TTBZIyHtGepxILqIJs9kMNTqwxgFCtb0sCZ+nsiw0LriQhtp8BmpBe9qfif10tNdB1kTCapoZLMF0UphyaG0zTggClKDJ9Ygoli9lZIRlhhYmxmFRuCt/jyMmlf1DxU8x4uq/WbIo4yOAYn4Ax44ArUwR1ogBYgIAfP4BW8OU/Oi/PufMxbS04xcwj+wPn8AZ6NlH4=</latexit>

HEATING UP THE QCD VACUUM
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I = 0
<latexit sha1_base64="9xIxqxbpnqoCE19qo6GR6CiF5MI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9KK3CsYW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/eNRJphj6LBGJaodUo+ASfcONwHaqkMahwFY4upn6rSdUmifywYxTDGI6kDzijBor+Xfkiri9as2tuzOQZeIVpAYFmr3qV7efsCxGaZigWnc8NzVBTpXhTOCk0s00ppSN6AA7lkoaow7y2bETcmKVPokSZUsaMlN/T+Q01noch7YzpmaoF72p+J/XyUx0GeRcpplByeaLokwQk5Dp56TPFTIjxpZQpri9lbAhVZQZm0/FhuAtvrxMHs/qnlv37s9rjesijjIcwTGcggcX0IBbaIIPDDg8wyu8OdJ5cd6dj3lrySlmDuEPnM8fOwmNog==</latexit><latexit sha1_base64="9xIxqxbpnqoCE19qo6GR6CiF5MI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9KK3CsYW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/eNRJphj6LBGJaodUo+ASfcONwHaqkMahwFY4upn6rSdUmifywYxTDGI6kDzijBor+Xfkiri9as2tuzOQZeIVpAYFmr3qV7efsCxGaZigWnc8NzVBTpXhTOCk0s00ppSN6AA7lkoaow7y2bETcmKVPokSZUsaMlN/T+Q01noch7YzpmaoF72p+J/XyUx0GeRcpplByeaLokwQk5Dp56TPFTIjxpZQpri9lbAhVZQZm0/FhuAtvrxMHs/qnlv37s9rjesijjIcwTGcggcX0IBbaIIPDDg8wyu8OdJ5cd6dj3lrySlmDuEPnM8fOwmNog==</latexit><latexit sha1_base64="9xIxqxbpnqoCE19qo6GR6CiF5MI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9KK3CsYW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/eNRJphj6LBGJaodUo+ASfcONwHaqkMahwFY4upn6rSdUmifywYxTDGI6kDzijBor+Xfkiri9as2tuzOQZeIVpAYFmr3qV7efsCxGaZigWnc8NzVBTpXhTOCk0s00ppSN6AA7lkoaow7y2bETcmKVPokSZUsaMlN/T+Q01noch7YzpmaoF72p+J/XyUx0GeRcpplByeaLokwQk5Dp56TPFTIjxpZQpri9lbAhVZQZm0/FhuAtvrxMHs/qnlv37s9rjesijjIcwTGcggcX0IBbaIIPDDg8wyu8OdJ5cd6dj3lrySlmDuEPnM8fOwmNog==</latexit><latexit sha1_base64="9xIxqxbpnqoCE19qo6GR6CiF5MI=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9KK3CsYW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/eNRJphj6LBGJaodUo+ASfcONwHaqkMahwFY4upn6rSdUmifywYxTDGI6kDzijBor+Xfkiri9as2tuzOQZeIVpAYFmr3qV7efsCxGaZigWnc8NzVBTpXhTOCk0s00ppSN6AA7lkoaow7y2bETcmKVPokSZUsaMlN/T+Q01noch7YzpmaoF72p+J/XyUx0GeRcpplByeaLokwQk5Dp56TPFTIjxpZQpri9lbAhVZQZm0/FhuAtvrxMHs/qnlv37s9rjesijjIcwTGcggcX0IBbaIIPDDg8wyu8OdJ5cd6dj3lrySlmDuEPnM8fOwmNog==</latexit>

I = 1
<latexit sha1_base64="1nsOMjd1/Mm+d5NJSLHieqkEEsk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9KK3CsYW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/eNRJphj6LBGJaodUo+ASfcONwHaqkMahwFY4upn6rSdUmifywYxTDGI6kDzijBor+Xfkini9as2tuzOQZeIVpAYFmr3qV7efsCxGaZigWnc8NzVBTpXhTOCk0s00ppSN6AA7lkoaow7y2bETcmKVPokSZUsaMlN/T+Q01noch7YzpmaoF72p+J/XyUx0GeRcpplByeaLokwQk5Dp56TPFTIjxpZQpri9lbAhVZQZm0/FhuAtvrxMHs/qnlv37s9rjesijjIcwTGcggcX0IBbaIIPDDg8wyu8OdJ5cd6dj3lrySlmDuEPnM8fPI2Now==</latexit><latexit sha1_base64="1nsOMjd1/Mm+d5NJSLHieqkEEsk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9KK3CsYW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/eNRJphj6LBGJaodUo+ASfcONwHaqkMahwFY4upn6rSdUmifywYxTDGI6kDzijBor+Xfkini9as2tuzOQZeIVpAYFmr3qV7efsCxGaZigWnc8NzVBTpXhTOCk0s00ppSN6AA7lkoaow7y2bETcmKVPokSZUsaMlN/T+Q01noch7YzpmaoF72p+J/XyUx0GeRcpplByeaLokwQk5Dp56TPFTIjxpZQpri9lbAhVZQZm0/FhuAtvrxMHs/qnlv37s9rjesijjIcwTGcggcX0IBbaIIPDDg8wyu8OdJ5cd6dj3lrySlmDuEPnM8fPI2Now==</latexit><latexit sha1_base64="1nsOMjd1/Mm+d5NJSLHieqkEEsk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9KK3CsYW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/eNRJphj6LBGJaodUo+ASfcONwHaqkMahwFY4upn6rSdUmifywYxTDGI6kDzijBor+Xfkini9as2tuzOQZeIVpAYFmr3qV7efsCxGaZigWnc8NzVBTpXhTOCk0s00ppSN6AA7lkoaow7y2bETcmKVPokSZUsaMlN/T+Q01noch7YzpmaoF72p+J/XyUx0GeRcpplByeaLokwQk5Dp56TPFTIjxpZQpri9lbAhVZQZm0/FhuAtvrxMHs/qnlv37s9rjesijjIcwTGcggcX0IBbaIIPDDg8wyu8OdJ5cd6dj3lrySlmDuEPnM8fPI2Now==</latexit><latexit sha1_base64="1nsOMjd1/Mm+d5NJSLHieqkEEsk=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9KK3CsYW2lA220m7dLMJuxuhhP4GLx4U8eoP8ua/cdvmoK0PBh7vzTAzL0wF18Z1v53Syura+kZ5s7K1vbO7V90/eNRJphj6LBGJaodUo+ASfcONwHaqkMahwFY4upn6rSdUmifywYxTDGI6kDzijBor+Xfkini9as2tuzOQZeIVpAYFmr3qV7efsCxGaZigWnc8NzVBTpXhTOCk0s00ppSN6AA7lkoaow7y2bETcmKVPokSZUsaMlN/T+Q01noch7YzpmaoF72p+J/XyUx0GeRcpplByeaLokwQk5Dp56TPFTIjxpZQpri9lbAhVZQZm0/FhuAtvrxMHs/qnlv37s9rjesijjIcwTGcggcX0IBbaIIPDDg8wyu8OdJ5cd6dj3lrySlmDuEPnM8fPI2Now==</latexit>



S-MATRIX FORMULATION OF 
THERMODYNAMICS

� lnZ =

Z
dE e��E 1

4⇡i
tr

⇢
S�1
E

@

@E
SE

�

c

(⇡⇡ $ ⇢)
<latexit sha1_base64="nEYoHGBsJD8fFuA3VqKmXYu98ZQ=">AAACFHicbVDLSgMxFM34rPU16tJNsAgVocyIoMuiG5cV7AM6Q8mkmTY0MxmSO0oZ+hFu/BU3LhRx68Kdf2OmnYW2Hrjh5Jx7Se4JEsE1OM63tbS8srq2Xtoob25t7+zae/stLVNFWZNKIVUnIJoJHrMmcBCskyhGokCwdjC6zv32PVOay/gOxgnzIzKIecgpASP17FNPsBCq2Ev4rPKr4oMhEKXkA/bUUJojF056dsWpOVPgReIWpIIKNHr2l9eXNI1YDFQQrbuuk4CfEQWcCjYpe6lmCaEjMmBdQ2MSMe1n06Um+NgofRxKZSoGPFV/T2Qk0nocBaYzIjDU814u/ud1Uwgv/YzHSQosprOHwlRgkDhPCPe5YhTE2BBCFTd/xXRIFKFgciybENz5lRdJ66zmOjX39rxSvyriKKFDdISqyEUXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8AAbGeKg==</latexit><latexit sha1_base64="nEYoHGBsJD8fFuA3VqKmXYu98ZQ=">AAACFHicbVDLSgMxFM34rPU16tJNsAgVocyIoMuiG5cV7AM6Q8mkmTY0MxmSO0oZ+hFu/BU3LhRx68Kdf2OmnYW2Hrjh5Jx7Se4JEsE1OM63tbS8srq2Xtoob25t7+zae/stLVNFWZNKIVUnIJoJHrMmcBCskyhGokCwdjC6zv32PVOay/gOxgnzIzKIecgpASP17FNPsBCq2Ev4rPKr4oMhEKXkA/bUUJojF056dsWpOVPgReIWpIIKNHr2l9eXNI1YDFQQrbuuk4CfEQWcCjYpe6lmCaEjMmBdQ2MSMe1n06Um+NgofRxKZSoGPFV/T2Qk0nocBaYzIjDU814u/ud1Uwgv/YzHSQosprOHwlRgkDhPCPe5YhTE2BBCFTd/xXRIFKFgciybENz5lRdJ66zmOjX39rxSvyriKKFDdISqyEUXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8AAbGeKg==</latexit><latexit sha1_base64="nEYoHGBsJD8fFuA3VqKmXYu98ZQ=">AAACFHicbVDLSgMxFM34rPU16tJNsAgVocyIoMuiG5cV7AM6Q8mkmTY0MxmSO0oZ+hFu/BU3LhRx68Kdf2OmnYW2Hrjh5Jx7Se4JEsE1OM63tbS8srq2Xtoob25t7+zae/stLVNFWZNKIVUnIJoJHrMmcBCskyhGokCwdjC6zv32PVOay/gOxgnzIzKIecgpASP17FNPsBCq2Ev4rPKr4oMhEKXkA/bUUJojF056dsWpOVPgReIWpIIKNHr2l9eXNI1YDFQQrbuuk4CfEQWcCjYpe6lmCaEjMmBdQ2MSMe1n06Um+NgofRxKZSoGPFV/T2Qk0nocBaYzIjDU814u/ud1Uwgv/YzHSQosprOHwlRgkDhPCPe5YhTE2BBCFTd/xXRIFKFgciybENz5lRdJ66zmOjX39rxSvyriKKFDdISqyEUXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8AAbGeKg==</latexit><latexit sha1_base64="nEYoHGBsJD8fFuA3VqKmXYu98ZQ=">AAACFHicbVDLSgMxFM34rPU16tJNsAgVocyIoMuiG5cV7AM6Q8mkmTY0MxmSO0oZ+hFu/BU3LhRx68Kdf2OmnYW2Hrjh5Jx7Se4JEsE1OM63tbS8srq2Xtoob25t7+zae/stLVNFWZNKIVUnIJoJHrMmcBCskyhGokCwdjC6zv32PVOay/gOxgnzIzKIecgpASP17FNPsBCq2Ev4rPKr4oMhEKXkA/bUUJojF056dsWpOVPgReIWpIIKNHr2l9eXNI1YDFQQrbuuk4CfEQWcCjYpe6lmCaEjMmBdQ2MSMe1n06Um+NgofRxKZSoGPFV/T2Qk0nocBaYzIjDU814u/ud1Uwgv/YzHSQosprOHwlRgkDhPCPe5YhTE2BBCFTd/xXRIFKFgciybENz5lRdJ66zmOjX39rxSvyriKKFDdISqyEUXqI5uUAM1EUWP6Bm9ojfryXqx3q2PWeuSVcwcoD+wPn8AAbGeKg==</latexit>

thermal system:

B = A⇢ +�A⇡⇡
<latexit sha1_base64="R2ApD83hv3efPAx8PIixq5yCLTs=">AAACCHicbVDLSsNAFJ34rPUVdenCwSIIQklE0I1QqwuXFewDmlAm05t26CQTZiZCCV268VfcuFDErZ/gzr9x2mahrQcunDnnXu7cEyScKe0439bC4tLyymphrbi+sbm1be/sNpRIJYU6FVzIVkAUcBZDXTPNoZVIIFHAoRkMrsd+8wGkYiK+18ME/Ij0YhYySrSROvZBFV/iq44n+wKfYO8GuCbmnXkJw6ZGHbvklJ0J8Dxxc1JCOWod+8vrCppGEGvKiVJt10m0nxGpGeUwKnqpgoTQAelB29CYRKD8bHLICB8ZpYtDIU3FGk/U3xMZiZQaRoHpjIjuq1lvLP7ntVMdXvgZi5NUQ0yni8KUYy3wOBXcZRKo5kNDCJXM/BXTPpGEapNd0YTgzp48TxqnZdcpu3dnpUo1j6OA9tEhOkYuOkcVdItqqI4oekTP6BW9WU/Wi/VufUxbF6x8Zg/9gfX5A6ONl9g=</latexit><latexit sha1_base64="R2ApD83hv3efPAx8PIixq5yCLTs=">AAACCHicbVDLSsNAFJ34rPUVdenCwSIIQklE0I1QqwuXFewDmlAm05t26CQTZiZCCV268VfcuFDErZ/gzr9x2mahrQcunDnnXu7cEyScKe0439bC4tLyymphrbi+sbm1be/sNpRIJYU6FVzIVkAUcBZDXTPNoZVIIFHAoRkMrsd+8wGkYiK+18ME/Ij0YhYySrSROvZBFV/iq44n+wKfYO8GuCbmnXkJw6ZGHbvklJ0J8Dxxc1JCOWod+8vrCppGEGvKiVJt10m0nxGpGeUwKnqpgoTQAelB29CYRKD8bHLICB8ZpYtDIU3FGk/U3xMZiZQaRoHpjIjuq1lvLP7ntVMdXvgZi5NUQ0yni8KUYy3wOBXcZRKo5kNDCJXM/BXTPpGEapNd0YTgzp48TxqnZdcpu3dnpUo1j6OA9tEhOkYuOkcVdItqqI4oekTP6BW9WU/Wi/VufUxbF6x8Zg/9gfX5A6ONl9g=</latexit><latexit sha1_base64="R2ApD83hv3efPAx8PIixq5yCLTs=">AAACCHicbVDLSsNAFJ34rPUVdenCwSIIQklE0I1QqwuXFewDmlAm05t26CQTZiZCCV268VfcuFDErZ/gzr9x2mahrQcunDnnXu7cEyScKe0439bC4tLyymphrbi+sbm1be/sNpRIJYU6FVzIVkAUcBZDXTPNoZVIIFHAoRkMrsd+8wGkYiK+18ME/Ij0YhYySrSROvZBFV/iq44n+wKfYO8GuCbmnXkJw6ZGHbvklJ0J8Dxxc1JCOWod+8vrCppGEGvKiVJt10m0nxGpGeUwKnqpgoTQAelB29CYRKD8bHLICB8ZpYtDIU3FGk/U3xMZiZQaRoHpjIjuq1lvLP7ntVMdXvgZi5NUQ0yni8KUYy3wOBXcZRKo5kNDCJXM/BXTPpGEapNd0YTgzp48TxqnZdcpu3dnpUo1j6OA9tEhOkYuOkcVdItqqI4oekTP6BW9WU/Wi/VufUxbF6x8Zg/9gfX5A6ONl9g=</latexit><latexit sha1_base64="R2ApD83hv3efPAx8PIixq5yCLTs=">AAACCHicbVDLSsNAFJ34rPUVdenCwSIIQklE0I1QqwuXFewDmlAm05t26CQTZiZCCV268VfcuFDErZ/gzr9x2mahrQcunDnnXu7cEyScKe0439bC4tLyymphrbi+sbm1be/sNpRIJYU6FVzIVkAUcBZDXTPNoZVIIFHAoRkMrsd+8wGkYiK+18ME/Ij0YhYySrSROvZBFV/iq44n+wKfYO8GuCbmnXkJw6ZGHbvklJ0J8Dxxc1JCOWod+8vrCppGEGvKiVJt10m0nxGpGeUwKnqpgoTQAelB29CYRKD8bHLICB8ZpYtDIU3FGk/U3xMZiZQaRoHpjIjuq1lvLP7ntVMdXvgZi5NUQ0yni8KUYy3wOBXcZRKo5kNDCJXM/BXTPpGEapNd0YTgzp48TxqnZdcpu3dnpUo1j6OA9tEhOkYuOkcVdItqqI4oekTP6BW9WU/Wi/VufUxbF6x8Zg/9gfX5A6ONl9g=</latexit>

|⇢i
<latexit sha1_base64="T4PIGE4voPA/oBVLCQdkrblAH5M=">AAAB+3icbVBNS8NAEJ34WetXrEcvi0XwVBIR9Fj04rGC/YAmlM122y7dbMLuRCyhf8WLB0W8+ke8+W/ctjlo64MZHu/NsLMvSqUw6Hnfztr6xubWdmmnvLu3f3DoHlVaJsk0402WyER3Imq4FIo3UaDknVRzGkeSt6Px7cxvP3JtRKIecJLyMKZDJQaCUbRSz60E1kUS6FFiG1VDyXtu1at5c5BV4hekCgUaPfcr6Ccsi7lCJqkxXd9LMcypRsEkn5aDzPCUsjEd8q6lisbchPn89ik5s0qfDBJtSyGZq783chobM4kjOxlTHJllbyb+53UzHFyHuVBphlyxxUODTBJMyCwI0heaM5QTSyjTwt5K2IhqytDGVbYh+MtfXiWti5rv1fz7y2r9poijBCdwCufgwxXU4Q4a0AQGT/AMr/DmTJ0X5935WIyuOcXOMfyB8/kDtReUNg==</latexit><latexit sha1_base64="T4PIGE4voPA/oBVLCQdkrblAH5M=">AAAB+3icbVBNS8NAEJ34WetXrEcvi0XwVBIR9Fj04rGC/YAmlM122y7dbMLuRCyhf8WLB0W8+ke8+W/ctjlo64MZHu/NsLMvSqUw6Hnfztr6xubWdmmnvLu3f3DoHlVaJsk0402WyER3Imq4FIo3UaDknVRzGkeSt6Px7cxvP3JtRKIecJLyMKZDJQaCUbRSz60E1kUS6FFiG1VDyXtu1at5c5BV4hekCgUaPfcr6Ccsi7lCJqkxXd9LMcypRsEkn5aDzPCUsjEd8q6lisbchPn89ik5s0qfDBJtSyGZq783chobM4kjOxlTHJllbyb+53UzHFyHuVBphlyxxUODTBJMyCwI0heaM5QTSyjTwt5K2IhqytDGVbYh+MtfXiWti5rv1fz7y2r9poijBCdwCufgwxXU4Q4a0AQGT/AMr/DmTJ0X5935WIyuOcXOMfyB8/kDtReUNg==</latexit><latexit sha1_base64="T4PIGE4voPA/oBVLCQdkrblAH5M=">AAAB+3icbVBNS8NAEJ34WetXrEcvi0XwVBIR9Fj04rGC/YAmlM122y7dbMLuRCyhf8WLB0W8+ke8+W/ctjlo64MZHu/NsLMvSqUw6Hnfztr6xubWdmmnvLu3f3DoHlVaJsk0402WyER3Imq4FIo3UaDknVRzGkeSt6Px7cxvP3JtRKIecJLyMKZDJQaCUbRSz60E1kUS6FFiG1VDyXtu1at5c5BV4hekCgUaPfcr6Ccsi7lCJqkxXd9LMcypRsEkn5aDzPCUsjEd8q6lisbchPn89ik5s0qfDBJtSyGZq783chobM4kjOxlTHJllbyb+53UzHFyHuVBphlyxxUODTBJMyCwI0heaM5QTSyjTwt5K2IhqytDGVbYh+MtfXiWti5rv1fz7y2r9poijBCdwCufgwxXU4Q4a0AQGT/AMr/DmTJ0X5935WIyuOcXOMfyB8/kDtReUNg==</latexit><latexit sha1_base64="T4PIGE4voPA/oBVLCQdkrblAH5M=">AAAB+3icbVBNS8NAEJ34WetXrEcvi0XwVBIR9Fj04rGC/YAmlM122y7dbMLuRCyhf8WLB0W8+ke8+W/ctjlo64MZHu/NsLMvSqUw6Hnfztr6xubWdmmnvLu3f3DoHlVaJsk0402WyER3Imq4FIo3UaDknVRzGkeSt6Px7cxvP3JtRKIecJLyMKZDJQaCUbRSz60E1kUS6FFiG1VDyXtu1at5c5BV4hekCgUaPfcr6Ccsi7lCJqkxXd9LMcypRsEkn5aDzPCUsjEd8q6lisbchPn89ik5s0qfDBJtSyGZq783chobM4kjOxlTHJllbyb+53UzHFyHuVBphlyxxUODTBJMyCwI0heaM5QTSyjTwt5K2IhqytDGVbYh+MtfXiWti5rv1fz7y2r9poijBCdwCufgwxXU4Q4a0AQGT/AMr/DmTJ0X5935WIyuOcXOMfyB8/kDtReUNg==</latexit>

|⇡⇡i
<latexit sha1_base64="ck8uYF/TwXUY3+psfXtXBo48RbQ=">AAAB/nicbVBNS8NAEJ3Ur1q/ouLJy2IRPJVEBD0WvXisYGuhCWWz3bZLN5uwOxFKKPhXvHhQxKu/w5v/xm2bg7Y+GHi8N8PMvCiVwqDnfTulldW19Y3yZmVre2d3z90/aJkk04w3WSIT3Y6o4VIo3kSBkrdTzWkcSf4QjW6m/sMj10Yk6h7HKQ9jOlCiLxhFK3Xdo8C6SIJUzEtTNZC861a9mjcDWSZ+QapQoNF1v4JewrKYK2SSGtPxvRTDnGoUTPJJJcgMTykb0QHvWKpozE2Yz86fkFOr9Eg/0bYUkpn6eyKnsTHjOLKdMcWhWfSm4n9eJ8P+VZgLlWbIFZsv6meSYEKmWZCe0JyhHFtCmRb2VsKGVFOGNrGKDcFffHmZtM5rvlfz7y6q9esijjIcwwmcgQ+XUIdbaEATGOTwDK/w5jw5L8678zFvLTnFzCH8gfP5A5LBlTk=</latexit><latexit sha1_base64="ck8uYF/TwXUY3+psfXtXBo48RbQ=">AAAB/nicbVBNS8NAEJ3Ur1q/ouLJy2IRPJVEBD0WvXisYGuhCWWz3bZLN5uwOxFKKPhXvHhQxKu/w5v/xm2bg7Y+GHi8N8PMvCiVwqDnfTulldW19Y3yZmVre2d3z90/aJkk04w3WSIT3Y6o4VIo3kSBkrdTzWkcSf4QjW6m/sMj10Yk6h7HKQ9jOlCiLxhFK3Xdo8C6SIJUzEtTNZC861a9mjcDWSZ+QapQoNF1v4JewrKYK2SSGtPxvRTDnGoUTPJJJcgMTykb0QHvWKpozE2Yz86fkFOr9Eg/0bYUkpn6eyKnsTHjOLKdMcWhWfSm4n9eJ8P+VZgLlWbIFZsv6meSYEKmWZCe0JyhHFtCmRb2VsKGVFOGNrGKDcFffHmZtM5rvlfz7y6q9esijjIcwwmcgQ+XUIdbaEATGOTwDK/w5jw5L8678zFvLTnFzCH8gfP5A5LBlTk=</latexit><latexit sha1_base64="ck8uYF/TwXUY3+psfXtXBo48RbQ=">AAAB/nicbVBNS8NAEJ3Ur1q/ouLJy2IRPJVEBD0WvXisYGuhCWWz3bZLN5uwOxFKKPhXvHhQxKu/w5v/xm2bg7Y+GHi8N8PMvCiVwqDnfTulldW19Y3yZmVre2d3z90/aJkk04w3WSIT3Y6o4VIo3kSBkrdTzWkcSf4QjW6m/sMj10Yk6h7HKQ9jOlCiLxhFK3Xdo8C6SIJUzEtTNZC861a9mjcDWSZ+QapQoNF1v4JewrKYK2SSGtPxvRTDnGoUTPJJJcgMTykb0QHvWKpozE2Yz86fkFOr9Eg/0bYUkpn6eyKnsTHjOLKdMcWhWfSm4n9eJ8P+VZgLlWbIFZsv6meSYEKmWZCe0JyhHFtCmRb2VsKGVFOGNrGKDcFffHmZtM5rvlfz7y6q9esijjIcwwmcgQ+XUIdbaEATGOTwDK/w5jw5L8678zFvLTnFzCH8gfP5A5LBlTk=</latexit><latexit sha1_base64="ck8uYF/TwXUY3+psfXtXBo48RbQ=">AAAB/nicbVBNS8NAEJ3Ur1q/ouLJy2IRPJVEBD0WvXisYGuhCWWz3bZLN5uwOxFKKPhXvHhQxKu/w5v/xm2bg7Y+GHi8N8PMvCiVwqDnfTulldW19Y3yZmVre2d3z90/aJkk04w3WSIT3Y6o4VIo3kSBkrdTzWkcSf4QjW6m/sMj10Yk6h7HKQ9jOlCiLxhFK3Xdo8C6SIJUzEtTNZC861a9mjcDWSZ+QapQoNF1v4JewrKYK2SSGtPxvRTDnGoUTPJJJcgMTykb0QHvWKpozE2Yz86fkFOr9Eg/0bYUkpn6eyKnsTHjOLKdMcWhWfSm4n9eJ8P+VZgLlWbIFZsv6meSYEKmWZCe0JyhHFtCmRb2VsKGVFOGNrGKDcFffHmZtM5rvlfz7y6q9esijjIcwwmcgQ+XUIdbaEATGOTwDK/w5jw5L8678zFvLTnFzCH8gfP5A5LBlTk=</latexit>P = P⇡ + P⇢ + P⇡⇡ + . . .

<latexit sha1_base64="I25Bf6RSFOsENKNq/9klFJ8PyZo=">AAACEnicbVBNS8MwGE7n15xfVY9egkNQhNGKoBdh6MVjBfcBaylpmm5haVOSVBhlv8GLf8WLB0W8evLmvzHtetDNB17y5Hnel+R9gpRRqSzr26gtLa+srtXXGxubW9s75u5eV/JMYNLBnHHRD5AkjCako6hipJ8KguKAkV4wvin83gMRkvLkXk1S4sVomNCIYqS05JsnDryCju+mFJ4WpxjxkuSFomuqby4LuZK+2bRaVgm4SOyKNEEFxze/3JDjLCaJwgxJObCtVHk5EopiRqYNN5MkRXiMhmSgaYJiIr28XGkKj7QSwogLXYmCpfp7IkexlJM40J0xUiM57xXif94gU9Gll9MkzRRJ8OyhKGNQcVjkA0MqCFZsognCguq/QjxCAmGlU2zoEOz5lRdJ96xlWy377rzZvq7iqIMDcAiOgQ0uQBvcAgd0AAaP4Bm8gjfjyXgx3o2PWWvNqGb2wR8Ynz8SPps+</latexit><latexit sha1_base64="I25Bf6RSFOsENKNq/9klFJ8PyZo=">AAACEnicbVBNS8MwGE7n15xfVY9egkNQhNGKoBdh6MVjBfcBaylpmm5haVOSVBhlv8GLf8WLB0W8evLmvzHtetDNB17y5Hnel+R9gpRRqSzr26gtLa+srtXXGxubW9s75u5eV/JMYNLBnHHRD5AkjCako6hipJ8KguKAkV4wvin83gMRkvLkXk1S4sVomNCIYqS05JsnDryCju+mFJ4WpxjxkuSFomuqby4LuZK+2bRaVgm4SOyKNEEFxze/3JDjLCaJwgxJObCtVHk5EopiRqYNN5MkRXiMhmSgaYJiIr28XGkKj7QSwogLXYmCpfp7IkexlJM40J0xUiM57xXif94gU9Gll9MkzRRJ8OyhKGNQcVjkA0MqCFZsognCguq/QjxCAmGlU2zoEOz5lRdJ96xlWy377rzZvq7iqIMDcAiOgQ0uQBvcAgd0AAaP4Bm8gjfjyXgx3o2PWWvNqGb2wR8Ynz8SPps+</latexit><latexit sha1_base64="I25Bf6RSFOsENKNq/9klFJ8PyZo=">AAACEnicbVBNS8MwGE7n15xfVY9egkNQhNGKoBdh6MVjBfcBaylpmm5haVOSVBhlv8GLf8WLB0W8evLmvzHtetDNB17y5Hnel+R9gpRRqSzr26gtLa+srtXXGxubW9s75u5eV/JMYNLBnHHRD5AkjCako6hipJ8KguKAkV4wvin83gMRkvLkXk1S4sVomNCIYqS05JsnDryCju+mFJ4WpxjxkuSFomuqby4LuZK+2bRaVgm4SOyKNEEFxze/3JDjLCaJwgxJObCtVHk5EopiRqYNN5MkRXiMhmSgaYJiIr28XGkKj7QSwogLXYmCpfp7IkexlJM40J0xUiM57xXif94gU9Gll9MkzRRJ8OyhKGNQcVjkA0MqCFZsognCguq/QjxCAmGlU2zoEOz5lRdJ96xlWy377rzZvq7iqIMDcAiOgQ0uQBvcAgd0AAaP4Bm8gjfjyXgx3o2PWWvNqGb2wR8Ynz8SPps+</latexit><latexit sha1_base64="I25Bf6RSFOsENKNq/9klFJ8PyZo=">AAACEnicbVBNS8MwGE7n15xfVY9egkNQhNGKoBdh6MVjBfcBaylpmm5haVOSVBhlv8GLf8WLB0W8evLmvzHtetDNB17y5Hnel+R9gpRRqSzr26gtLa+srtXXGxubW9s75u5eV/JMYNLBnHHRD5AkjCako6hipJ8KguKAkV4wvin83gMRkvLkXk1S4sVomNCIYqS05JsnDryCju+mFJ4WpxjxkuSFomuqby4LuZK+2bRaVgm4SOyKNEEFxze/3JDjLCaJwgxJObCtVHk5EopiRqYNN5MkRXiMhmSgaYJiIr28XGkKj7QSwogLXYmCpfp7IkexlJM40J0xUiM57xXif94gU9Gll9MkzRRJ8OyhKGNQcVjkA0MqCFZsognCguq/QjxCAmGlU2zoEOz5lRdJ96xlWy377rzZvq7iqIMDcAiOgQ0uQBvcAgd0AAaP4Bm8gjfjyXgx3o2PWWvNqGb2wR8Ynz8SPps+</latexit>
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<latexit sha1_base64="Y1wELtlPXFdHkzx3o9LUkoKFHoA=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoCCURQTdCfYHLCvYBTQiT6aQdOpkJMxOhhG7d+CtuXCji1j9w5984bbPQ1gMXDufcy733hAmjSjvOt1VYWFxaXimultbWNza37O2dphKpxKSBBROyHSJFGOWkoalmpJ1IguKQkVY4uBr7rQciFRX8Xg8T4seox2lEMdJGCmx4Di8CT/ZF5eYQHkHvmjCNjJR5CYWmRoFddqrOBHCeuDkpgxz1wP7yugKnMeEaM6RUx3US7WdIaooZGZW8VJEE4QHqkY6hHMVE+dnkkxE8MEoXRkKa4hpO1N8TGYqVGsah6YyR7qtZbyz+53VSHZ35GeVJqgnH00VRyqAWcBwL7FJJsGZDQxCW1NwKcR9JhLUJr2RCcGdfnifN46rrVN27k3LtMo+jCPbAPqgAF5yCGrgFddAAGDyCZ/AK3qwn68V6tz6mrQUrn9kFf2B9/gAhGJgW</latexit><latexit sha1_base64="Y1wELtlPXFdHkzx3o9LUkoKFHoA=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoCCURQTdCfYHLCvYBTQiT6aQdOpkJMxOhhG7d+CtuXCji1j9w5984bbPQ1gMXDufcy733hAmjSjvOt1VYWFxaXimultbWNza37O2dphKpxKSBBROyHSJFGOWkoalmpJ1IguKQkVY4uBr7rQciFRX8Xg8T4seox2lEMdJGCmx4Di8CT/ZF5eYQHkHvmjCNjJR5CYWmRoFddqrOBHCeuDkpgxz1wP7yugKnMeEaM6RUx3US7WdIaooZGZW8VJEE4QHqkY6hHMVE+dnkkxE8MEoXRkKa4hpO1N8TGYqVGsah6YyR7qtZbyz+53VSHZ35GeVJqgnH00VRyqAWcBwL7FJJsGZDQxCW1NwKcR9JhLUJr2RCcGdfnifN46rrVN27k3LtMo+jCPbAPqgAF5yCGrgFddAAGDyCZ/AK3qwn68V6tz6mrQUrn9kFf2B9/gAhGJgW</latexit><latexit sha1_base64="Y1wELtlPXFdHkzx3o9LUkoKFHoA=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoCCURQTdCfYHLCvYBTQiT6aQdOpkJMxOhhG7d+CtuXCji1j9w5984bbPQ1gMXDufcy733hAmjSjvOt1VYWFxaXimultbWNza37O2dphKpxKSBBROyHSJFGOWkoalmpJ1IguKQkVY4uBr7rQciFRX8Xg8T4seox2lEMdJGCmx4Di8CT/ZF5eYQHkHvmjCNjJR5CYWmRoFddqrOBHCeuDkpgxz1wP7yugKnMeEaM6RUx3US7WdIaooZGZW8VJEE4QHqkY6hHMVE+dnkkxE8MEoXRkKa4hpO1N8TGYqVGsah6YyR7qtZbyz+53VSHZ35GeVJqgnH00VRyqAWcBwL7FJJsGZDQxCW1NwKcR9JhLUJr2RCcGdfnifN46rrVN27k3LtMo+jCPbAPqgAF5yCGrgFddAAGDyCZ/AK3qwn68V6tz6mrQUrn9kFf2B9/gAhGJgW</latexit><latexit sha1_base64="Y1wELtlPXFdHkzx3o9LUkoKFHoA=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0WoCCURQTdCfYHLCvYBTQiT6aQdOpkJMxOhhG7d+CtuXCji1j9w5984bbPQ1gMXDufcy733hAmjSjvOt1VYWFxaXimultbWNza37O2dphKpxKSBBROyHSJFGOWkoalmpJ1IguKQkVY4uBr7rQciFRX8Xg8T4seox2lEMdJGCmx4Di8CT/ZF5eYQHkHvmjCNjJR5CYWmRoFddqrOBHCeuDkpgxz1wP7yugKnMeEaM6RUx3US7WdIaooZGZW8VJEE4QHqkY6hHMVE+dnkkxE8MEoXRkKa4hpO1N8TGYqVGsah6YyR7qtZbyz+53VSHZ35GeVJqgnH00VRyqAWcBwL7FJJsGZDQxCW1NwKcR9JhLUJr2RCcGdfnifN46rrVN27k3LtMo+jCPbAPqgAF5yCGrgFddAAGDyCZ/AK3qwn68V6tz6mrQUrn9kFf2B9/gAhGJgW</latexit>
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Introducing Feynman parameters as before, we find
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In terms of D = 4� ", this reads
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The parameter integrals without the brackets give no pole in ":
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The only pole in " comes from the prefactor �(") in (8.91). Since the second term in the
brackets of (8.91) carries a factor ", it does not contribute to the pole term of B(q), and we
have
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Expanding (4⇡/m2)" as before, the final expression for the pole term of B(q) is
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Together with the result for A(q) in (8.87), we find for the sunset diagram in (8.75) with
� = gµ":
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<latexit sha1_base64="iAJtB54/bJLzOuSjPLBs6te4RMY=">AAACEnicbVDLSgMxFM3UV62vUZdugkVQ0DJTBN0IRSm4rGIf0BmGTJppQ5PMkGSEMsw3uPFX3LhQxK0rd/6N6WOh1QMXTs65l9x7woRRpR3nyyosLC4trxRXS2vrG5tb9vZOS8WpxKSJYxbLTogUYVSQpqaakU4iCeIhI+1weDX22/dEKhqLOz1KiM9RX9CIYqSNFNhHdXgBPZIoyszzFp5ACr1j6EUS4czNs2ru9RHnKKgHdtmpOBPAv8SdkTKYoRHYn14vxiknQmOGlOq6TqL9DElNMSN5yUsVSRAeoj7pGioQJ8rPJifl8MAoPRjF0pTQcKL+nMgQV2rEQ9PJkR6oeW8s/ud1Ux2d+xkVSaqJwNOPopRBHcNxPrBHJcGajQxBWFKzK8QDZNLQJsWSCcGdP/kvaVUrrlNxb07LtctZHEWwB/bBIXDBGaiBa9AATYDBA3gCL+DVerSerTfrfdpasGYzu+AXrI9vQFqb+g==</latexit><latexit sha1_base64="iAJtB54/bJLzOuSjPLBs6te4RMY=">AAACEnicbVDLSgMxFM3UV62vUZdugkVQ0DJTBN0IRSm4rGIf0BmGTJppQ5PMkGSEMsw3uPFX3LhQxK0rd/6N6WOh1QMXTs65l9x7woRRpR3nyyosLC4trxRXS2vrG5tb9vZOS8WpxKSJYxbLTogUYVSQpqaakU4iCeIhI+1weDX22/dEKhqLOz1KiM9RX9CIYqSNFNhHdXgBPZIoyszzFp5ACr1j6EUS4czNs2ru9RHnKKgHdtmpOBPAv8SdkTKYoRHYn14vxiknQmOGlOq6TqL9DElNMSN5yUsVSRAeoj7pGioQJ8rPJifl8MAoPRjF0pTQcKL+nMgQV2rEQ9PJkR6oeW8s/ud1Ux2d+xkVSaqJwNOPopRBHcNxPrBHJcGajQxBWFKzK8QDZNLQJsWSCcGdP/kvaVUrrlNxb07LtctZHEWwB/bBIXDBGaiBa9AATYDBA3gCL+DVerSerTfrfdpasGYzu+AXrI9vQFqb+g==</latexit><latexit sha1_base64="iAJtB54/bJLzOuSjPLBs6te4RMY=">AAACEnicbVDLSgMxFM3UV62vUZdugkVQ0DJTBN0IRSm4rGIf0BmGTJppQ5PMkGSEMsw3uPFX3LhQxK0rd/6N6WOh1QMXTs65l9x7woRRpR3nyyosLC4trxRXS2vrG5tb9vZOS8WpxKSJYxbLTogUYVSQpqaakU4iCeIhI+1weDX22/dEKhqLOz1KiM9RX9CIYqSNFNhHdXgBPZIoyszzFp5ACr1j6EUS4czNs2ru9RHnKKgHdtmpOBPAv8SdkTKYoRHYn14vxiknQmOGlOq6TqL9DElNMSN5yUsVSRAeoj7pGioQJ8rPJifl8MAoPRjF0pTQcKL+nMgQV2rEQ9PJkR6oeW8s/ud1Ux2d+xkVSaqJwNOPopRBHcNxPrBHJcGajQxBWFKzK8QDZNLQJsWSCcGdP/kvaVUrrlNxb07LtctZHEWwB/bBIXDBGaiBa9AATYDBA3gCL+DVerSerTfrfdpasGYzu+AXrI9vQFqb+g==</latexit><latexit sha1_base64="iAJtB54/bJLzOuSjPLBs6te4RMY=">AAACEnicbVDLSgMxFM3UV62vUZdugkVQ0DJTBN0IRSm4rGIf0BmGTJppQ5PMkGSEMsw3uPFX3LhQxK0rd/6N6WOh1QMXTs65l9x7woRRpR3nyyosLC4trxRXS2vrG5tb9vZOS8WpxKSJYxbLTogUYVSQpqaakU4iCeIhI+1weDX22/dEKhqLOz1KiM9RX9CIYqSNFNhHdXgBPZIoyszzFp5ACr1j6EUS4czNs2ru9RHnKKgHdtmpOBPAv8SdkTKYoRHYn14vxiknQmOGlOq6TqL9DElNMSN5yUsVSRAeoj7pGioQJ8rPJifl8MAoPRjF0pTQcKL+nMgQV2rEQ9PJkR6oeW8s/ud1Ux2d+xkVSaqJwNOPopRBHcNxPrBHJcGajQxBWFKzK8QDZNLQJsWSCcGdP/kvaVUrrlNxb07LtctZHEWwB/bBIXDBGaiBa9AATYDBA3gCL+DVerSerTfrfdpasGYzu+AXrI9vQFqb+g==</latexit>

! 1

E � ✏R + i 1
2�E

<latexit sha1_base64="0Rm1BbbwHVmn+f5HH61T8YADuNw="></latexit><latexit sha1_base64="0Rm1BbbwHVmn+f5HH61T8YADuNw="></latexit><latexit sha1_base64="0Rm1BbbwHVmn+f5HH61T8YADuNw="></latexit><latexit sha1_base64="0Rm1BbbwHVmn+f5HH61T8YADuNw="></latexit>

res.

E
<latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit>



RIEMANN SHEET E =
q2

2mr
<latexit sha1_base64="7bH9dX5MLLmRduiQpM7Cen2p0KE=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiRF0I1QFMFlBfuANobJdNIOnUnizESoIfgrblwo4tb/cOffOH0stPXAhcM593LvPUHCmdKO820tLC4tr6wW1orrG5tb2/bObkPFqSS0TmIey1aAFeUsonXNNKetRFIsAk6bweBy5DcfqFQsjm71MKGewL2IhYxgbSTf3r9C56gTSkyy+7tKnlWEL3PfLjllZww0T9wpKcEUNd/+6nRjkgoaacKxUm3XSbSXYakZ4TQvdlJFE0wGuEfbhkZYUOVl4+tzdGSULgpjaSrSaKz+nsiwUGooAtMpsO6rWW8k/ue1Ux2eeRmLklTTiEwWhSlHOkajKFCXSUo0HxqCiWTmVkT62EShTWBFE4I7+/I8aVTKrlN2b05K1YtpHAU4gEM4BhdOoQrXUIM6EHiEZ3iFN+vJerHerY9J64I1ndmDP7A+fwBpTZSO</latexit><latexit sha1_base64="7bH9dX5MLLmRduiQpM7Cen2p0KE=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiRF0I1QFMFlBfuANobJdNIOnUnizESoIfgrblwo4tb/cOffOH0stPXAhcM593LvPUHCmdKO820tLC4tr6wW1orrG5tb2/bObkPFqSS0TmIey1aAFeUsonXNNKetRFIsAk6bweBy5DcfqFQsjm71MKGewL2IhYxgbSTf3r9C56gTSkyy+7tKnlWEL3PfLjllZww0T9wpKcEUNd/+6nRjkgoaacKxUm3XSbSXYakZ4TQvdlJFE0wGuEfbhkZYUOVl4+tzdGSULgpjaSrSaKz+nsiwUGooAtMpsO6rWW8k/ue1Ux2eeRmLklTTiEwWhSlHOkajKFCXSUo0HxqCiWTmVkT62EShTWBFE4I7+/I8aVTKrlN2b05K1YtpHAU4gEM4BhdOoQrXUIM6EHiEZ3iFN+vJerHerY9J64I1ndmDP7A+fwBpTZSO</latexit><latexit sha1_base64="7bH9dX5MLLmRduiQpM7Cen2p0KE=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiRF0I1QFMFlBfuANobJdNIOnUnizESoIfgrblwo4tb/cOffOH0stPXAhcM593LvPUHCmdKO820tLC4tr6wW1orrG5tb2/bObkPFqSS0TmIey1aAFeUsonXNNKetRFIsAk6bweBy5DcfqFQsjm71MKGewL2IhYxgbSTf3r9C56gTSkyy+7tKnlWEL3PfLjllZww0T9wpKcEUNd/+6nRjkgoaacKxUm3XSbSXYakZ4TQvdlJFE0wGuEfbhkZYUOVl4+tzdGSULgpjaSrSaKz+nsiwUGooAtMpsO6rWW8k/ue1Ux2eeRmLklTTiEwWhSlHOkajKFCXSUo0HxqCiWTmVkT62EShTWBFE4I7+/I8aVTKrlN2b05K1YtpHAU4gEM4BhdOoQrXUIM6EHiEZ3iFN+vJerHerY9J64I1ndmDP7A+fwBpTZSO</latexit><latexit sha1_base64="7bH9dX5MLLmRduiQpM7Cen2p0KE=">AAAB/XicbVDLSsNAFL3xWesrPnZuBovgqiRF0I1QFMFlBfuANobJdNIOnUnizESoIfgrblwo4tb/cOffOH0stPXAhcM593LvPUHCmdKO820tLC4tr6wW1orrG5tb2/bObkPFqSS0TmIey1aAFeUsonXNNKetRFIsAk6bweBy5DcfqFQsjm71MKGewL2IhYxgbSTf3r9C56gTSkyy+7tKnlWEL3PfLjllZww0T9wpKcEUNd/+6nRjkgoaacKxUm3XSbSXYakZ4TQvdlJFE0wGuEfbhkZYUOVl4+tzdGSULgpjaSrSaKz+nsiwUGooAtMpsO6rWW8k/ue1Ux2eeRmLklTTiEwWhSlHOkajKFCXSUo0HxqCiWTmVkT62EShTWBFE4I7+/I8aVTKrlN2b05K1YtpHAU4gEM4BhdOoQrXUIM6EHiEZ3iFN+vJerHerY9J64I1ndmDP7A+fwBpTZSO</latexit>

q
<latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit>

E
<latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit>

13

4 2

Im q > 0
<latexit sha1_base64="X8A91xjOadT0BtKtXjSkpwOnBWk=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSyCBymJCHqSohe9VbAf0ISy2W7apbtJ3N0oJfanePGgiFd/iTf/jds2B219MPB4b4aZeUHCmdKO820VlpZXVteK66WNza3tHbu821RxKgltkJjHsh1gRTmLaEMzzWk7kRSLgNNWMLya+K0HKhWLozs9SqgvcD9iISNYG6lrlzNPCnQjxsg7RvfoAjldu+JUnSnQInFzUoEc9a795fVikgoaacKxUh3XSbSfYakZ4XRc8lJFE0yGuE87hkZYUOVn09PH6NAoPRTG0lSk0VT9PZFhodRIBKZTYD1Q895E/M/rpDo89zMWJammEZktClOOdIwmOaAek5RoPjIEE8nMrYgMsMREm7RKJgR3/uVF0jypuk7VvT2t1C7zOIqwDwdwBC6cQQ2uoQ4NIPAIz/AKb9aT9WK9Wx+z1oKVz+zBH1ifP6HhkkU=</latexit><latexit sha1_base64="X8A91xjOadT0BtKtXjSkpwOnBWk=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSyCBymJCHqSohe9VbAf0ISy2W7apbtJ3N0oJfanePGgiFd/iTf/jds2B219MPB4b4aZeUHCmdKO820VlpZXVteK66WNza3tHbu821RxKgltkJjHsh1gRTmLaEMzzWk7kRSLgNNWMLya+K0HKhWLozs9SqgvcD9iISNYG6lrlzNPCnQjxsg7RvfoAjldu+JUnSnQInFzUoEc9a795fVikgoaacKxUh3XSbSfYakZ4XRc8lJFE0yGuE87hkZYUOVn09PH6NAoPRTG0lSk0VT9PZFhodRIBKZTYD1Q895E/M/rpDo89zMWJammEZktClOOdIwmOaAek5RoPjIEE8nMrYgMsMREm7RKJgR3/uVF0jypuk7VvT2t1C7zOIqwDwdwBC6cQQ2uoQ4NIPAIz/AKb9aT9WK9Wx+z1oKVz+zBH1ifP6HhkkU=</latexit><latexit sha1_base64="X8A91xjOadT0BtKtXjSkpwOnBWk=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSyCBymJCHqSohe9VbAf0ISy2W7apbtJ3N0oJfanePGgiFd/iTf/jds2B219MPB4b4aZeUHCmdKO820VlpZXVteK66WNza3tHbu821RxKgltkJjHsh1gRTmLaEMzzWk7kRSLgNNWMLya+K0HKhWLozs9SqgvcD9iISNYG6lrlzNPCnQjxsg7RvfoAjldu+JUnSnQInFzUoEc9a795fVikgoaacKxUh3XSbSfYakZ4XRc8lJFE0yGuE87hkZYUOVn09PH6NAoPRTG0lSk0VT9PZFhodRIBKZTYD1Q895E/M/rpDo89zMWJammEZktClOOdIwmOaAek5RoPjIEE8nMrYgMsMREm7RKJgR3/uVF0jypuk7VvT2t1C7zOIqwDwdwBC6cQQ2uoQ4NIPAIz/AKb9aT9WK9Wx+z1oKVz+zBH1ifP6HhkkU=</latexit><latexit sha1_base64="X8A91xjOadT0BtKtXjSkpwOnBWk=">AAAB+nicbVBNS8NAEJ3Ur1q/Uj16WSyCBymJCHqSohe9VbAf0ISy2W7apbtJ3N0oJfanePGgiFd/iTf/jds2B219MPB4b4aZeUHCmdKO820VlpZXVteK66WNza3tHbu821RxKgltkJjHsh1gRTmLaEMzzWk7kRSLgNNWMLya+K0HKhWLozs9SqgvcD9iISNYG6lrlzNPCnQjxsg7RvfoAjldu+JUnSnQInFzUoEc9a795fVikgoaacKxUh3XSbSfYakZ4XRc8lJFE0yGuE87hkZYUOVn09PH6NAoPRTG0lSk0VT9PZFhodRIBKZTYD1Q895E/M/rpDo89zMWJammEZktClOOdIwmOaAek5RoPjIEE8nMrYgMsMREm7RKJgR3/uVF0jypuk7VvT2t1C7zOIqwDwdwBC6cQQ2uoQ4NIPAIz/AKb9aT9WK9Wx+z1oKVz+zBH1ifP6HhkkU=</latexit>

Re q > 0
<latexit sha1_base64="rb/VnHyK0BfVyyWeKqgj6E/pzyY=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCBymJCHqSohePVewHNKFstpN26WYTdzdKif0pXjwo4tVf4s1/47bNQVsfDDzem2FmXpBwprTjfFuFpeWV1bXiemljc2t7xy7vNlWcSgoNGvNYtgOigDMBDc00h3YigUQBh1YwvJr4rQeQisXiTo8S8CPSFyxklGgjde1y5skI38IYe8f4Hl9gp2tXnKozBV4kbk4qKEe9a395vZimEQhNOVGq4zqJ9jMiNaMcxiUvVZAQOiR96BgqSATKz6anj/GhUXo4jKUpofFU/T2RkUipURSYzojogZr3JuJ/XifV4bmfMZGkGgSdLQpTjnWMJzngHpNANR8ZQqhk5lZMB0QSqk1aJROCO//yImmeVF2n6t6cVmqXeRxFtI8O0BFy0RmqoWtURw1E0SN6Rq/ozXqyXqx362PWWrDymT30B9bnD6N4kkY=</latexit><latexit sha1_base64="rb/VnHyK0BfVyyWeKqgj6E/pzyY=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCBymJCHqSohePVewHNKFstpN26WYTdzdKif0pXjwo4tVf4s1/47bNQVsfDDzem2FmXpBwprTjfFuFpeWV1bXiemljc2t7xy7vNlWcSgoNGvNYtgOigDMBDc00h3YigUQBh1YwvJr4rQeQisXiTo8S8CPSFyxklGgjde1y5skI38IYe8f4Hl9gp2tXnKozBV4kbk4qKEe9a395vZimEQhNOVGq4zqJ9jMiNaMcxiUvVZAQOiR96BgqSATKz6anj/GhUXo4jKUpofFU/T2RkUipURSYzojogZr3JuJ/XifV4bmfMZGkGgSdLQpTjnWMJzngHpNANR8ZQqhk5lZMB0QSqk1aJROCO//yImmeVF2n6t6cVmqXeRxFtI8O0BFy0RmqoWtURw1E0SN6Rq/ozXqyXqx362PWWrDymT30B9bnD6N4kkY=</latexit><latexit sha1_base64="rb/VnHyK0BfVyyWeKqgj6E/pzyY=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCBymJCHqSohePVewHNKFstpN26WYTdzdKif0pXjwo4tVf4s1/47bNQVsfDDzem2FmXpBwprTjfFuFpeWV1bXiemljc2t7xy7vNlWcSgoNGvNYtgOigDMBDc00h3YigUQBh1YwvJr4rQeQisXiTo8S8CPSFyxklGgjde1y5skI38IYe8f4Hl9gp2tXnKozBV4kbk4qKEe9a395vZimEQhNOVGq4zqJ9jMiNaMcxiUvVZAQOiR96BgqSATKz6anj/GhUXo4jKUpofFU/T2RkUipURSYzojogZr3JuJ/XifV4bmfMZGkGgSdLQpTjnWMJzngHpNANR8ZQqhk5lZMB0QSqk1aJROCO//yImmeVF2n6t6cVmqXeRxFtI8O0BFy0RmqoWtURw1E0SN6Rq/ozXqyXqx362PWWrDymT30B9bnD6N4kkY=</latexit><latexit sha1_base64="rb/VnHyK0BfVyyWeKqgj6E/pzyY=">AAAB+nicbVBNS8NAEN3Ur1q/Uj16WSyCBymJCHqSohePVewHNKFstpN26WYTdzdKif0pXjwo4tVf4s1/47bNQVsfDDzem2FmXpBwprTjfFuFpeWV1bXiemljc2t7xy7vNlWcSgoNGvNYtgOigDMBDc00h3YigUQBh1YwvJr4rQeQisXiTo8S8CPSFyxklGgjde1y5skI38IYe8f4Hl9gp2tXnKozBV4kbk4qKEe9a395vZimEQhNOVGq4zqJ9jMiNaMcxiUvVZAQOiR96BgqSATKz6anj/GhUXo4jKUpofFU/T2RkUipURSYzojogZr3JuJ/XifV4bmfMZGkGgSdLQpTjnWMJzngHpNANR8ZQqhk5lZMB0QSqk1aJROCO//yImmeVF2n6t6cVmqXeRxFtI8O0BFy0RmqoWtURw1E0SN6Rq/ozXqyXqx362PWWrDymT30B9bnD6N4kkY=</latexit>

physical sheet

2nd sheet

each sheet can cover  
the whole complex-E plane E1, E2 sheets

1 or 4

3 or 2

res.



MOVING POLE

G�1(E) = 0
<latexit sha1_base64="E1Gcpq9AZZtTXWJ74fhUCckXfXI=">AAAB9XicbVBNS8NAEJ3Ur1q/oh69LBahHiyJCHoRiiJ6rGA/oE3LZrtpl242YXejlND/4cWDIl79L978N27bHLT1wcDjvRlm5vkxZ0o7zreVW1peWV3Lrxc2Nre2d+zdvbqKEklojUQ8kk0fK8qZoDXNNKfNWFIc+pw2/OH1xG88UqlYJB70KKZeiPuCBYxgbaTObSc9ccelm2N0iRzUtYtO2ZkCLRI3I0XIUO3aX+1eRJKQCk04VqrlOrH2Uiw1I5yOC+1E0RiTIe7TlqECh1R56fTqMToySg8FkTQlNJqqvydSHCo1Cn3TGWI9UPPeRPzPayU6uPBSJuJEU0Fmi4KEIx2hSQSoxyQlmo8MwUQycysiAywx0SaoggnBnX95kdRPy65Tdu/PipWrLI48HMAhlMCFc6jAHVShBgQkPMMrvFlP1ov1bn3MWnNWNrMPf2B9/gBFQ5Bk</latexit><latexit sha1_base64="E1Gcpq9AZZtTXWJ74fhUCckXfXI=">AAAB9XicbVBNS8NAEJ3Ur1q/oh69LBahHiyJCHoRiiJ6rGA/oE3LZrtpl242YXejlND/4cWDIl79L978N27bHLT1wcDjvRlm5vkxZ0o7zreVW1peWV3Lrxc2Nre2d+zdvbqKEklojUQ8kk0fK8qZoDXNNKfNWFIc+pw2/OH1xG88UqlYJB70KKZeiPuCBYxgbaTObSc9ccelm2N0iRzUtYtO2ZkCLRI3I0XIUO3aX+1eRJKQCk04VqrlOrH2Uiw1I5yOC+1E0RiTIe7TlqECh1R56fTqMToySg8FkTQlNJqqvydSHCo1Cn3TGWI9UPPeRPzPayU6uPBSJuJEU0Fmi4KEIx2hSQSoxyQlmo8MwUQycysiAywx0SaoggnBnX95kdRPy65Tdu/PipWrLI48HMAhlMCFc6jAHVShBgQkPMMrvFlP1ov1bn3MWnNWNrMPf2B9/gBFQ5Bk</latexit><latexit sha1_base64="E1Gcpq9AZZtTXWJ74fhUCckXfXI=">AAAB9XicbVBNS8NAEJ3Ur1q/oh69LBahHiyJCHoRiiJ6rGA/oE3LZrtpl242YXejlND/4cWDIl79L978N27bHLT1wcDjvRlm5vkxZ0o7zreVW1peWV3Lrxc2Nre2d+zdvbqKEklojUQ8kk0fK8qZoDXNNKfNWFIc+pw2/OH1xG88UqlYJB70KKZeiPuCBYxgbaTObSc9ccelm2N0iRzUtYtO2ZkCLRI3I0XIUO3aX+1eRJKQCk04VqrlOrH2Uiw1I5yOC+1E0RiTIe7TlqECh1R56fTqMToySg8FkTQlNJqqvydSHCo1Cn3TGWI9UPPeRPzPayU6uPBSJuJEU0Fmi4KEIx2hSQSoxyQlmo8MwUQycysiAywx0SaoggnBnX95kdRPy65Tdu/PipWrLI48HMAhlMCFc6jAHVShBgQkPMMrvFlP1ov1bn3MWnNWNrMPf2B9/gBFQ5Bk</latexit><latexit sha1_base64="E1Gcpq9AZZtTXWJ74fhUCckXfXI=">AAAB9XicbVBNS8NAEJ3Ur1q/oh69LBahHiyJCHoRiiJ6rGA/oE3LZrtpl242YXejlND/4cWDIl79L978N27bHLT1wcDjvRlm5vkxZ0o7zreVW1peWV3Lrxc2Nre2d+zdvbqKEklojUQ8kk0fK8qZoDXNNKfNWFIc+pw2/OH1xG88UqlYJB70KKZeiPuCBYxgbaTObSc9ccelm2N0iRzUtYtO2ZkCLRI3I0XIUO3aX+1eRJKQCk04VqrlOrH2Uiw1I5yOC+1E0RiTIe7TlqECh1R56fTqMToySg8FkTQlNJqqvydSHCo1Cn3TGWI9UPPeRPzPayU6uPBSJuJEU0Fmi4KEIx2hSQSoxyQlmo8MwUQycysiAywx0SaoggnBnX95kdRPy65Tdu/PipWrLI48HMAhlMCFc6jAHVShBgQkPMMrvFlP1ov1bn3MWnNWNrMPf2B9/gBFQ5Bk</latexit>

at

�E / g2�2 / g2q
<latexit sha1_base64="9Y3N1npIdnLU34TBqub8ahM7p70=">AAACEnicbVDLSgMxFM34rPU16tJNsAi6KTNF0GVRBJcV7AM645BJM9PQZDImGaEM/QY3/oobF4q4deXOvzFtZ2FbDwQO59zLzTlhyqjSjvNjLS2vrK6tlzbKm1vbO7v23n5LiUxi0sSCCdkJkSKMJqSpqWakk0qCeMhIOxxcjf32I5GKiuROD1PicxQnNKIYaSMF9qkXI85RcA29VIpUCxjf1wzv06A2Iz0EdsWpOhPAReIWpAIKNAL72+sJnHGSaMyQUl3XSbWfI6kpZmRU9jJFUoQHKCZdQxPEifLzSaQRPDZKD0ZCmpdoOFH/buSIKzXkoZnkSPfVvDcW//O6mY4u/JwmaaZJgqeHooxBE3PcD+xRSbBmQ0MQltT8FeI+kghr02LZlODOR14krVrVdaru7VmlflnUUQKH4AicABecgzq4AQ3QBBg8gRfwBt6tZ+vV+rA+p6NLVrFzAGZgff0CTZWclQ==</latexit><latexit sha1_base64="9Y3N1npIdnLU34TBqub8ahM7p70=">AAACEnicbVDLSgMxFM34rPU16tJNsAi6KTNF0GVRBJcV7AM645BJM9PQZDImGaEM/QY3/oobF4q4deXOvzFtZ2FbDwQO59zLzTlhyqjSjvNjLS2vrK6tlzbKm1vbO7v23n5LiUxi0sSCCdkJkSKMJqSpqWakk0qCeMhIOxxcjf32I5GKiuROD1PicxQnNKIYaSMF9qkXI85RcA29VIpUCxjf1wzv06A2Iz0EdsWpOhPAReIWpAIKNAL72+sJnHGSaMyQUl3XSbWfI6kpZmRU9jJFUoQHKCZdQxPEifLzSaQRPDZKD0ZCmpdoOFH/buSIKzXkoZnkSPfVvDcW//O6mY4u/JwmaaZJgqeHooxBE3PcD+xRSbBmQ0MQltT8FeI+kghr02LZlODOR14krVrVdaru7VmlflnUUQKH4AicABecgzq4AQ3QBBg8gRfwBt6tZ+vV+rA+p6NLVrFzAGZgff0CTZWclQ==</latexit><latexit sha1_base64="9Y3N1npIdnLU34TBqub8ahM7p70=">AAACEnicbVDLSgMxFM34rPU16tJNsAi6KTNF0GVRBJcV7AM645BJM9PQZDImGaEM/QY3/oobF4q4deXOvzFtZ2FbDwQO59zLzTlhyqjSjvNjLS2vrK6tlzbKm1vbO7v23n5LiUxi0sSCCdkJkSKMJqSpqWakk0qCeMhIOxxcjf32I5GKiuROD1PicxQnNKIYaSMF9qkXI85RcA29VIpUCxjf1wzv06A2Iz0EdsWpOhPAReIWpAIKNAL72+sJnHGSaMyQUl3XSbWfI6kpZmRU9jJFUoQHKCZdQxPEifLzSaQRPDZKD0ZCmpdoOFH/buSIKzXkoZnkSPfVvDcW//O6mY4u/JwmaaZJgqeHooxBE3PcD+xRSbBmQ0MQltT8FeI+kghr02LZlODOR14krVrVdaru7VmlflnUUQKH4AicABecgzq4AQ3QBBg8gRfwBt6tZ+vV+rA+p6NLVrFzAGZgff0CTZWclQ==</latexit><latexit sha1_base64="9Y3N1npIdnLU34TBqub8ahM7p70=">AAACEnicbVDLSgMxFM34rPU16tJNsAi6KTNF0GVRBJcV7AM645BJM9PQZDImGaEM/QY3/oobF4q4deXOvzFtZ2FbDwQO59zLzTlhyqjSjvNjLS2vrK6tlzbKm1vbO7v23n5LiUxi0sSCCdkJkSKMJqSpqWakk0qCeMhIOxxcjf32I5GKiuROD1PicxQnNKIYaSMF9qkXI85RcA29VIpUCxjf1wzv06A2Iz0EdsWpOhPAReIWpAIKNAL72+sJnHGSaMyQUl3XSbWfI6kpZmRU9jJFUoQHKCZdQxPEifLzSaQRPDZKD0ZCmpdoOFH/buSIKzXkoZnkSPfVvDcW//O6mY4u/JwmaaZJgqeHooxBE3PcD+xRSbBmQ0MQltT8FeI+kghr02LZlODOR14krVrVdaru7VmlflnUUQKH4AicABecgzq4AQ3QBBg8gRfwBt6tZ+vV+rA+p6NLVrFzAGZgff0CTZWclQ==</latexit>

s-wave:

G(E) =
1

E � ✏R + i 1
2�E

<latexit sha1_base64="xhvu7JBwI54kvGJmWLSWfFQgYDU="></latexit><latexit sha1_base64="xhvu7JBwI54kvGJmWLSWfFQgYDU="></latexit><latexit sha1_base64="xhvu7JBwI54kvGJmWLSWfFQgYDU="></latexit><latexit sha1_base64="xhvu7JBwI54kvGJmWLSWfFQgYDU="></latexit>

E ! Epole =
q2pole
2mr

<latexit sha1_base64="7eX9dA3OKWCaWZS84lz5fg7cYPk=">AAACInicbVDLSgMxFM3UV62vqks3wSK4KjNFUBdCUQouK9gHdMYhk2ba0GQyJhmlDP0WN/6KGxeKuhL8GNN2FrX1wIXDOfcm954gZlRp2/62ckvLK6tr+fXCxubW9k5xd6+pRCIxaWDBhGwHSBFGI9LQVDPSjiVBPGCkFQyuxn7rgUhFRXSrhzHxOOpFNKQYaSP5xfMadCXt9TWSUjzCmp+6ksNYMDKCF9ANJcLp/Yx4VxmlFch9OfKLJbtsTwAXiZOREshQ94ufblfghJNIY4aU6jh2rL0USU2xebngJorECA9Qj3QMjRAnyksnJ47gkVG6MBTSVKThRJ2dSBFXasgD08mR7qt5byz+53USHZ55KY3iRJMITz8KEwa1gOO8YJdKgjUbGoKwpGZXiPvIxKJNqgUTgjN/8iJpVsqOXXZuTkrVyyyOPDgAh+AYOOAUVME1qIMGwOAJvIA38G49W6/Wh/U1bc1Z2cw++APr5xcqSqQO</latexit><latexit sha1_base64="7eX9dA3OKWCaWZS84lz5fg7cYPk=">AAACInicbVDLSgMxFM3UV62vqks3wSK4KjNFUBdCUQouK9gHdMYhk2ba0GQyJhmlDP0WN/6KGxeKuhL8GNN2FrX1wIXDOfcm954gZlRp2/62ckvLK6tr+fXCxubW9k5xd6+pRCIxaWDBhGwHSBFGI9LQVDPSjiVBPGCkFQyuxn7rgUhFRXSrhzHxOOpFNKQYaSP5xfMadCXt9TWSUjzCmp+6ksNYMDKCF9ANJcLp/Yx4VxmlFch9OfKLJbtsTwAXiZOREshQ94ufblfghJNIY4aU6jh2rL0USU2xebngJorECA9Qj3QMjRAnyksnJ47gkVG6MBTSVKThRJ2dSBFXasgD08mR7qt5byz+53USHZ55KY3iRJMITz8KEwa1gOO8YJdKgjUbGoKwpGZXiPvIxKJNqgUTgjN/8iJpVsqOXXZuTkrVyyyOPDgAh+AYOOAUVME1qIMGwOAJvIA38G49W6/Wh/U1bc1Z2cw++APr5xcqSqQO</latexit><latexit sha1_base64="7eX9dA3OKWCaWZS84lz5fg7cYPk=">AAACInicbVDLSgMxFM3UV62vqks3wSK4KjNFUBdCUQouK9gHdMYhk2ba0GQyJhmlDP0WN/6KGxeKuhL8GNN2FrX1wIXDOfcm954gZlRp2/62ckvLK6tr+fXCxubW9k5xd6+pRCIxaWDBhGwHSBFGI9LQVDPSjiVBPGCkFQyuxn7rgUhFRXSrhzHxOOpFNKQYaSP5xfMadCXt9TWSUjzCmp+6ksNYMDKCF9ANJcLp/Yx4VxmlFch9OfKLJbtsTwAXiZOREshQ94ufblfghJNIY4aU6jh2rL0USU2xebngJorECA9Qj3QMjRAnyksnJ47gkVG6MBTSVKThRJ2dSBFXasgD08mR7qt5byz+53USHZ55KY3iRJMITz8KEwa1gOO8YJdKgjUbGoKwpGZXiPvIxKJNqgUTgjN/8iJpVsqOXXZuTkrVyyyOPDgAh+AYOOAUVME1qIMGwOAJvIA38G49W6/Wh/U1bc1Z2cw++APr5xcqSqQO</latexit><latexit sha1_base64="7eX9dA3OKWCaWZS84lz5fg7cYPk=">AAACInicbVDLSgMxFM3UV62vqks3wSK4KjNFUBdCUQouK9gHdMYhk2ba0GQyJhmlDP0WN/6KGxeKuhL8GNN2FrX1wIXDOfcm954gZlRp2/62ckvLK6tr+fXCxubW9k5xd6+pRCIxaWDBhGwHSBFGI9LQVDPSjiVBPGCkFQyuxn7rgUhFRXSrhzHxOOpFNKQYaSP5xfMadCXt9TWSUjzCmp+6ksNYMDKCF9ANJcLp/Yx4VxmlFch9OfKLJbtsTwAXiZOREshQ94ufblfghJNIY4aU6jh2rL0USU2xebngJorECA9Qj3QMjRAnyksnJ47gkVG6MBTSVKThRJ2dSBFXasgD08mR7qt5byz+53USHZ55KY3iRJMITz8KEwa1gOO8YJdKgjUbGoKwpGZXiPvIxKJNqgUTgjN/8iJpVsqOXXZuTkrVyyyOPDgAh+AYOOAUVME1qIMGwOAJvIA38G49W6/Wh/U1bc1Z2cw++APr5xcqSqQO</latexit>

Epole
<latexit sha1_base64="g/Gc0SlJwOy21qmzPGtaVZW/5qo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiCC4r2Ad0hpJJM21okglJRihDf8ONC0Xc+jPu/BvTdhbaeuDC4Zx7k3tPrDgz1ve/vdLa+sbmVnm7srO7t39QPTxqmzTThLZIylPdjbGhnEnassxy2lWaYhFz2onHtzO/80S1Yal8tBNFI4GHkiWMYOuk8K6fh1oglXI67Vdrft2fA62SoCA1KNDsV7/CQUoyQaUlHBvTC3xloxxry4h7rxJmhipMxnhIe45KLKiJ8vnOU3TmlAFKUu1KWjRXf0/kWBgzEbHrFNiOzLI3E//zeplNrqOcSZVZKsnioyTjyKZoFgAaME2J5RNHMNHM7YrICGtMrIup4kIIlk9eJe2LeuDXg4fLWuOmiKMMJ3AK5xDAFTTgHprQAgIKnuEV3rzMe/HevY9Fa8krZo7hD7zPH+ydkZk=</latexit><latexit sha1_base64="g/Gc0SlJwOy21qmzPGtaVZW/5qo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiCC4r2Ad0hpJJM21okglJRihDf8ONC0Xc+jPu/BvTdhbaeuDC4Zx7k3tPrDgz1ve/vdLa+sbmVnm7srO7t39QPTxqmzTThLZIylPdjbGhnEnassxy2lWaYhFz2onHtzO/80S1Yal8tBNFI4GHkiWMYOuk8K6fh1oglXI67Vdrft2fA62SoCA1KNDsV7/CQUoyQaUlHBvTC3xloxxry4h7rxJmhipMxnhIe45KLKiJ8vnOU3TmlAFKUu1KWjRXf0/kWBgzEbHrFNiOzLI3E//zeplNrqOcSZVZKsnioyTjyKZoFgAaME2J5RNHMNHM7YrICGtMrIup4kIIlk9eJe2LeuDXg4fLWuOmiKMMJ3AK5xDAFTTgHprQAgIKnuEV3rzMe/HevY9Fa8krZo7hD7zPH+ydkZk=</latexit><latexit sha1_base64="g/Gc0SlJwOy21qmzPGtaVZW/5qo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiCC4r2Ad0hpJJM21okglJRihDf8ONC0Xc+jPu/BvTdhbaeuDC4Zx7k3tPrDgz1ve/vdLa+sbmVnm7srO7t39QPTxqmzTThLZIylPdjbGhnEnassxy2lWaYhFz2onHtzO/80S1Yal8tBNFI4GHkiWMYOuk8K6fh1oglXI67Vdrft2fA62SoCA1KNDsV7/CQUoyQaUlHBvTC3xloxxry4h7rxJmhipMxnhIe45KLKiJ8vnOU3TmlAFKUu1KWjRXf0/kWBgzEbHrFNiOzLI3E//zeplNrqOcSZVZKsnioyTjyKZoFgAaME2J5RNHMNHM7YrICGtMrIup4kIIlk9eJe2LeuDXg4fLWuOmiKMMJ3AK5xDAFTTgHprQAgIKnuEV3rzMe/HevY9Fa8krZo7hD7zPH+ydkZk=</latexit><latexit sha1_base64="g/Gc0SlJwOy21qmzPGtaVZW/5qo=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiCC4r2Ad0hpJJM21okglJRihDf8ONC0Xc+jPu/BvTdhbaeuDC4Zx7k3tPrDgz1ve/vdLa+sbmVnm7srO7t39QPTxqmzTThLZIylPdjbGhnEnassxy2lWaYhFz2onHtzO/80S1Yal8tBNFI4GHkiWMYOuk8K6fh1oglXI67Vdrft2fA62SoCA1KNDsV7/CQUoyQaUlHBvTC3xloxxry4h7rxJmhipMxnhIe45KLKiJ8vnOU3TmlAFKUu1KWjRXf0/kWBgzEbHrFNiOzLI3E//zeplNrqOcSZVZKsnioyTjyKZoFgAaME2J5RNHMNHM7YrICGtMrIup4kIIlk9eJe2LeuDXg4fLWuOmiKMMJ3AK5xDAFTTgHprQAgIKnuEV3rzMe/HevY9Fa8krZo7hD7zPH+ydkZk=</latexit>

qpole
<latexit sha1_base64="xO2oObs8ESxqtMQImHL5X5yjv/g=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7AM6Q8mkmTY0jzHJCGXob7hxoYhbf8adf2PazkJbD1w4nHNvcu+JU86M9f1vr7S2vrG5Vd6u7Ozu7R9UD4/aRmWa0BZRXOlujA3lTNKWZZbTbqopFjGnnXh8O/M7T1QbpuSDnaQ0EngoWcIItk4KH/t5qAVKFafTfrXm1/050CoJClKDAs1+9SscKJIJKi3h2Jhe4Kc2yrG2jLj3KmFmaIrJGA9pz1GJBTVRPt95is6cMkCJ0q6kRXP190SOhTETEbtOge3ILHsz8T+vl9nkOsqZTDNLJVl8lGQcWYVmAaAB05RYPnEEE83croiMsMbEupgqLoRg+eRV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktIJDCM7zCm5d5L96797FoLXnFzDH8gff5AzFAkcU=</latexit><latexit sha1_base64="xO2oObs8ESxqtMQImHL5X5yjv/g=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7AM6Q8mkmTY0jzHJCGXob7hxoYhbf8adf2PazkJbD1w4nHNvcu+JU86M9f1vr7S2vrG5Vd6u7Ozu7R9UD4/aRmWa0BZRXOlujA3lTNKWZZbTbqopFjGnnXh8O/M7T1QbpuSDnaQ0EngoWcIItk4KH/t5qAVKFafTfrXm1/050CoJClKDAs1+9SscKJIJKi3h2Jhe4Kc2yrG2jLj3KmFmaIrJGA9pz1GJBTVRPt95is6cMkCJ0q6kRXP190SOhTETEbtOge3ILHsz8T+vl9nkOsqZTDNLJVl8lGQcWYVmAaAB05RYPnEEE83croiMsMbEupgqLoRg+eRV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktIJDCM7zCm5d5L96797FoLXnFzDH8gff5AzFAkcU=</latexit><latexit sha1_base64="xO2oObs8ESxqtMQImHL5X5yjv/g=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7AM6Q8mkmTY0jzHJCGXob7hxoYhbf8adf2PazkJbD1w4nHNvcu+JU86M9f1vr7S2vrG5Vd6u7Ozu7R9UD4/aRmWa0BZRXOlujA3lTNKWZZbTbqopFjGnnXh8O/M7T1QbpuSDnaQ0EngoWcIItk4KH/t5qAVKFafTfrXm1/050CoJClKDAs1+9SscKJIJKi3h2Jhe4Kc2yrG2jLj3KmFmaIrJGA9pz1GJBTVRPt95is6cMkCJ0q6kRXP190SOhTETEbtOge3ILHsz8T+vl9nkOsqZTDNLJVl8lGQcWYVmAaAB05RYPnEEE83croiMsMbEupgqLoRg+eRV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktIJDCM7zCm5d5L96797FoLXnFzDH8gff5AzFAkcU=</latexit><latexit sha1_base64="xO2oObs8ESxqtMQImHL5X5yjv/g=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuiG5cV7AM6Q8mkmTY0jzHJCGXob7hxoYhbf8adf2PazkJbD1w4nHNvcu+JU86M9f1vr7S2vrG5Vd6u7Ozu7R9UD4/aRmWa0BZRXOlujA3lTNKWZZbTbqopFjGnnXh8O/M7T1QbpuSDnaQ0EngoWcIItk4KH/t5qAVKFafTfrXm1/050CoJClKDAs1+9SscKJIJKi3h2Jhe4Kc2yrG2jLj3KmFmaIrJGA9pz1GJBTVRPt95is6cMkCJ0q6kRXP190SOhTETEbtOge3ILHsz8T+vl9nkOsqZTDNLJVl8lGQcWYVmAaAB05RYPnEEE83croiMsMbEupgqLoRg+eRV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktIJDCM7zCm5d5L96797FoLXnFzDH8gff5AzFAkcU=</latexit>

study & as ✏R
<latexit sha1_base64="RlkXkrEKJQ+1V7e4XncngjrYZoE=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF49RzAOSJcxOepMhszPLzKwQQj7DiwdFvPo13vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7acYphQgeSx5xR66ROF1PDhZK9B9IrV/yqPwdZJUFOKpCj3it/dfuKZQlKywQ1phP4qQ0nVFvOBE5L3cxgStmIDrDjqKQJmnAyP3lKzpzSJ7HSrqQlc/X3xIQmxoyTyHUm1A7NsjcT//M6mY2vwwmXaWZRssWiOBPEKjL7n/S5RmbF2BHKNHe3EjakmjLrUiq5EILll1dJ86Ia+NXg/rJSu8njKMIJnMI5BHAFNbiDOjSAgYJneIU3z3ov3rv3sWgtePnMMfyB9/kDA6GRDw==</latexit><latexit sha1_base64="RlkXkrEKJQ+1V7e4XncngjrYZoE=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF49RzAOSJcxOepMhszPLzKwQQj7DiwdFvPo13vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7acYphQgeSx5xR66ROF1PDhZK9B9IrV/yqPwdZJUFOKpCj3it/dfuKZQlKywQ1phP4qQ0nVFvOBE5L3cxgStmIDrDjqKQJmnAyP3lKzpzSJ7HSrqQlc/X3xIQmxoyTyHUm1A7NsjcT//M6mY2vwwmXaWZRssWiOBPEKjL7n/S5RmbF2BHKNHe3EjakmjLrUiq5EILll1dJ86Ia+NXg/rJSu8njKMIJnMI5BHAFNbiDOjSAgYJneIU3z3ov3rv3sWgtePnMMfyB9/kDA6GRDw==</latexit><latexit sha1_base64="RlkXkrEKJQ+1V7e4XncngjrYZoE=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF49RzAOSJcxOepMhszPLzKwQQj7DiwdFvPo13vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7acYphQgeSx5xR66ROF1PDhZK9B9IrV/yqPwdZJUFOKpCj3it/dfuKZQlKywQ1phP4qQ0nVFvOBE5L3cxgStmIDrDjqKQJmnAyP3lKzpzSJ7HSrqQlc/X3xIQmxoyTyHUm1A7NsjcT//M6mY2vwwmXaWZRssWiOBPEKjL7n/S5RmbF2BHKNHe3EjakmjLrUiq5EILll1dJ86Ia+NXg/rJSu8njKMIJnMI5BHAFNbiDOjSAgYJneIU3z3ov3rv3sWgtePnMMfyB9/kDA6GRDw==</latexit><latexit sha1_base64="RlkXkrEKJQ+1V7e4XncngjrYZoE=">AAAB8nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF49RzAOSJcxOepMhszPLzKwQQj7DiwdFvPo13vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY1uZ37rCbXhSj7acYphQgeSx5xR66ROF1PDhZK9B9IrV/yqPwdZJUFOKpCj3it/dfuKZQlKywQ1phP4qQ0nVFvOBE5L3cxgStmIDrDjqKQJmnAyP3lKzpzSJ7HSrqQlc/X3xIQmxoyTyHUm1A7NsjcT//M6mY2vwwmXaWZRssWiOBPEKjL7n/S5RmbF2BHKNHe3EjakmjLrUiq5EILll1dJ86Ia+NXg/rJSu8njKMIJnMI5BHAFNbiDOjSAgYJneIU3z3ov3rv3sWgtePnMMfyB9/kDA6GRDw==</latexit>

g
<latexit sha1_base64="EiJK/E3trRLz9TAmnUyajZ6CuPw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzHWM6w==</latexit><latexit sha1_base64="EiJK/E3trRLz9TAmnUyajZ6CuPw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzHWM6w==</latexit><latexit sha1_base64="EiJK/E3trRLz9TAmnUyajZ6CuPw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzHWM6w==</latexit><latexit sha1_base64="EiJK/E3trRLz9TAmnUyajZ6CuPw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzHWM6w==</latexit>

or changes

K.W. McVoy, Nucl. Phys. A, 115, 481 (1968)  



0

20

40

60

80

100

0 0.5 1 1.5 2

cr
os
s
se
ct
io
n

q

0

20

40

60

80

100

0 0.5 1 1.5 2

0

20

40

60

80

100

120

140

160

180

0 0.2 0.4 0.6 0.8 1

ph
as
e
sh
if
t
(d
eg
re
e)

q

0

20

40

60

80

100

120

140

160

180

0 0.2 0.4 0.6 0.8 1

E
<latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit>

q
<latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit><latexit sha1_base64="6st+2unI49vTKzHpFrX8LltbNi8=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN3N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHst7M0nQj+hQ8pAzaqzUeOyXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB252M9Q==</latexit>
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K̄
<latexit sha1_base64="NumhPi6gbXWOI5EwReswTDGNihA=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi+Clgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMC1MpDHret1NaW9/Y3CpvV3Z29/YP3MOjlkkyzXiTJTLRnZAaLoXiTRQoeSfVnMah5O1wfDvz209cG5GoR5ykPIjpUIlIMIpWavdCqvP7ad+tejVvDrJK/IJUoUCj7371BgnLYq6QSWpM1/dSDHKqUTDJp5VeZnhK2ZgOeddSRWNugnx+7pScWWVAokTbUkjm6u+JnMbGTOLQdsYUR2bZm4n/ed0Mo+sgFyrNkCu2WBRlkmBCZr+TgdCcoZxYQpkW9lbCRlRThjahig3BX355lbQuar5X8x8uq/WbIo4ynMApnIMPV1CHO2hAExiM4Rle4c1JnRfn3flYtJacYuYY/sD5/AFfl4+U</latexit><latexit sha1_base64="NumhPi6gbXWOI5EwReswTDGNihA=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi+Clgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMC1MpDHret1NaW9/Y3CpvV3Z29/YP3MOjlkkyzXiTJTLRnZAaLoXiTRQoeSfVnMah5O1wfDvz209cG5GoR5ykPIjpUIlIMIpWavdCqvP7ad+tejVvDrJK/IJUoUCj7371BgnLYq6QSWpM1/dSDHKqUTDJp5VeZnhK2ZgOeddSRWNugnx+7pScWWVAokTbUkjm6u+JnMbGTOLQdsYUR2bZm4n/ed0Mo+sgFyrNkCu2WBRlkmBCZr+TgdCcoZxYQpkW9lbCRlRThjahig3BX355lbQuar5X8x8uq/WbIo4ynMApnIMPV1CHO2hAExiM4Rle4c1JnRfn3flYtJacYuYY/sD5/AFfl4+U</latexit><latexit sha1_base64="NumhPi6gbXWOI5EwReswTDGNihA=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi+Clgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMC1MpDHret1NaW9/Y3CpvV3Z29/YP3MOjlkkyzXiTJTLRnZAaLoXiTRQoeSfVnMah5O1wfDvz209cG5GoR5ykPIjpUIlIMIpWavdCqvP7ad+tejVvDrJK/IJUoUCj7371BgnLYq6QSWpM1/dSDHKqUTDJp5VeZnhK2ZgOeddSRWNugnx+7pScWWVAokTbUkjm6u+JnMbGTOLQdsYUR2bZm4n/ed0Mo+sgFyrNkCu2WBRlkmBCZr+TgdCcoZxYQpkW9lbCRlRThjahig3BX355lbQuar5X8x8uq/WbIo4ynMApnIMPV1CHO2hAExiM4Rle4c1JnRfn3flYtJacYuYY/sD5/AFfl4+U</latexit><latexit sha1_base64="NumhPi6gbXWOI5EwReswTDGNihA=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi+Clgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMC1MpDHret1NaW9/Y3CpvV3Z29/YP3MOjlkkyzXiTJTLRnZAaLoXiTRQoeSfVnMah5O1wfDvz209cG5GoR5ykPIjpUIlIMIpWavdCqvP7ad+tejVvDrJK/IJUoUCj7371BgnLYq6QSWpM1/dSDHKqUTDJp5VeZnhK2ZgOeddSRWNugnx+7pScWWVAokTbUkjm6u+JnMbGTOLQdsYUR2bZm4n/ed0Mo+sgFyrNkCu2WBRlkmBCZr+TgdCcoZxYQpkW9lbCRlRThjahig3BX355lbQuar5X8x8uq/WbIo4ynMApnIMPV1CHO2hAExiM4Rle4c1JnRfn3flYtJacYuYY/sD5/AFfl4+U</latexit>

K
<latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit>

K̄
<latexit sha1_base64="NumhPi6gbXWOI5EwReswTDGNihA=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi+Clgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMC1MpDHret1NaW9/Y3CpvV3Z29/YP3MOjlkkyzXiTJTLRnZAaLoXiTRQoeSfVnMah5O1wfDvz209cG5GoR5ykPIjpUIlIMIpWavdCqvP7ad+tejVvDrJK/IJUoUCj7371BgnLYq6QSWpM1/dSDHKqUTDJp5VeZnhK2ZgOeddSRWNugnx+7pScWWVAokTbUkjm6u+JnMbGTOLQdsYUR2bZm4n/ed0Mo+sgFyrNkCu2WBRlkmBCZr+TgdCcoZxYQpkW9lbCRlRThjahig3BX355lbQuar5X8x8uq/WbIo4ynMApnIMPV1CHO2hAExiM4Rle4c1JnRfn3flYtJacYuYY/sD5/AFfl4+U</latexit><latexit sha1_base64="NumhPi6gbXWOI5EwReswTDGNihA=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi+Clgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMC1MpDHret1NaW9/Y3CpvV3Z29/YP3MOjlkkyzXiTJTLRnZAaLoXiTRQoeSfVnMah5O1wfDvz209cG5GoR5ykPIjpUIlIMIpWavdCqvP7ad+tejVvDrJK/IJUoUCj7371BgnLYq6QSWpM1/dSDHKqUTDJp5VeZnhK2ZgOeddSRWNugnx+7pScWWVAokTbUkjm6u+JnMbGTOLQdsYUR2bZm4n/ed0Mo+sgFyrNkCu2WBRlkmBCZr+TgdCcoZxYQpkW9lbCRlRThjahig3BX355lbQuar5X8x8uq/WbIo4ynMApnIMPV1CHO2hAExiM4Rle4c1JnRfn3flYtJacYuYY/sD5/AFfl4+U</latexit><latexit sha1_base64="NumhPi6gbXWOI5EwReswTDGNihA=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi+Clgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMC1MpDHret1NaW9/Y3CpvV3Z29/YP3MOjlkkyzXiTJTLRnZAaLoXiTRQoeSfVnMah5O1wfDvz209cG5GoR5ykPIjpUIlIMIpWavdCqvP7ad+tejVvDrJK/IJUoUCj7371BgnLYq6QSWpM1/dSDHKqUTDJp5VeZnhK2ZgOeddSRWNugnx+7pScWWVAokTbUkjm6u+JnMbGTOLQdsYUR2bZm4n/ed0Mo+sgFyrNkCu2WBRlkmBCZr+TgdCcoZxYQpkW9lbCRlRThjahig3BX355lbQuar5X8x8uq/WbIo4ynMApnIMPV1CHO2hAExiM4Rle4c1JnRfn3flYtJacYuYY/sD5/AFfl4+U</latexit><latexit sha1_base64="NumhPi6gbXWOI5EwReswTDGNihA=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi+Clgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMC1MpDHret1NaW9/Y3CpvV3Z29/YP3MOjlkkyzXiTJTLRnZAaLoXiTRQoeSfVnMah5O1wfDvz209cG5GoR5ykPIjpUIlIMIpWavdCqvP7ad+tejVvDrJK/IJUoUCj7371BgnLYq6QSWpM1/dSDHKqUTDJp5VeZnhK2ZgOeddSRWNugnx+7pScWWVAokTbUkjm6u+JnMbGTOLQdsYUR2bZm4n/ed0Mo+sgFyrNkCu2WBRlkmBCZr+TgdCcoZxYQpkW9lbCRlRThjahig3BX355lbQuar5X8x8uq/WbIo4ynMApnIMPV1CHO2hAExiM4Rle4c1JnRfn3flYtJacYuYY/sD5/AFfl4+U</latexit>

1 RES. 2 CHANNELS PROBLEM

⇡ ⇡ ⇡

⇡

⌘
<latexit sha1_base64="TZ6dp5tyCBo6NdZnLwRhzdKcg4s=">AAAB63icbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2zg1HFo8lrHpRMyCFBpaKFBCJzHAVCThMZrc5v7jExgrYv2A0wRCxUZaDAVnmEs9QNav1vy6PwddJUFBaqRAs1/96g1inirQyCWzthv4CYYZMyi4hFmll1pIGJ+wEXQd1UyBDbP5rTN65pQBHcbGlUY6V39PZExZO1WR61QMx3bZy8X/vG6Kw+swEzpJETRfLBqmkmJM88fpQBjgKKeOMG6Eu5XyMTOMo4un4kIIll9eJe2LeuDXg/vLWuOmiKNMTsgpOScBuSINckeapEU4GZNn8krePOW9eO/ex6K15BUzx+QPvM8fCOKOOA==</latexit><latexit sha1_base64="TZ6dp5tyCBo6NdZnLwRhzdKcg4s=">AAAB63icbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2zg1HFo8lrHpRMyCFBpaKFBCJzHAVCThMZrc5v7jExgrYv2A0wRCxUZaDAVnmEs9QNav1vy6PwddJUFBaqRAs1/96g1inirQyCWzthv4CYYZMyi4hFmll1pIGJ+wEXQd1UyBDbP5rTN65pQBHcbGlUY6V39PZExZO1WR61QMx3bZy8X/vG6Kw+swEzpJETRfLBqmkmJM88fpQBjgKKeOMG6Eu5XyMTOMo4un4kIIll9eJe2LeuDXg/vLWuOmiKNMTsgpOScBuSINckeapEU4GZNn8krePOW9eO/ex6K15BUzx+QPvM8fCOKOOA==</latexit><latexit sha1_base64="TZ6dp5tyCBo6NdZnLwRhzdKcg4s=">AAAB63icbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2zg1HFo8lrHpRMyCFBpaKFBCJzHAVCThMZrc5v7jExgrYv2A0wRCxUZaDAVnmEs9QNav1vy6PwddJUFBaqRAs1/96g1inirQyCWzthv4CYYZMyi4hFmll1pIGJ+wEXQd1UyBDbP5rTN65pQBHcbGlUY6V39PZExZO1WR61QMx3bZy8X/vG6Kw+swEzpJETRfLBqmkmJM88fpQBjgKKeOMG6Eu5XyMTOMo4un4kIIll9eJe2LeuDXg/vLWuOmiKNMTsgpOScBuSINckeapEU4GZNn8krePOW9eO/ex6K15BUzx+QPvM8fCOKOOA==</latexit><latexit sha1_base64="TZ6dp5tyCBo6NdZnLwRhzdKcg4s=">AAAB63icbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2zg1HFo8lrHpRMyCFBpaKFBCJzHAVCThMZrc5v7jExgrYv2A0wRCxUZaDAVnmEs9QNav1vy6PwddJUFBaqRAs1/96g1inirQyCWzthv4CYYZMyi4hFmll1pIGJ+wEXQd1UyBDbP5rTN65pQBHcbGlUY6V39PZExZO1WR61QMx3bZy8X/vG6Kw+swEzpJETRfLBqmkmJM88fpQBjgKKeOMG6Eu5XyMTOMo4un4kIIll9eJe2LeuDXg/vLWuOmiKNMTsgpOScBuSINckeapEU4GZNn8krePOW9eO/ex6K15BUzx+QPvM8fCOKOOA==</latexit>

⌘
<latexit sha1_base64="TZ6dp5tyCBo6NdZnLwRhzdKcg4s=">AAAB63icbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2zg1HFo8lrHpRMyCFBpaKFBCJzHAVCThMZrc5v7jExgrYv2A0wRCxUZaDAVnmEs9QNav1vy6PwddJUFBaqRAs1/96g1inirQyCWzthv4CYYZMyi4hFmll1pIGJ+wEXQd1UyBDbP5rTN65pQBHcbGlUY6V39PZExZO1WR61QMx3bZy8X/vG6Kw+swEzpJETRfLBqmkmJM88fpQBjgKKeOMG6Eu5XyMTOMo4un4kIIll9eJe2LeuDXg/vLWuOmiKNMTsgpOScBuSINckeapEU4GZNn8krePOW9eO/ex6K15BUzx+QPvM8fCOKOOA==</latexit><latexit sha1_base64="TZ6dp5tyCBo6NdZnLwRhzdKcg4s=">AAAB63icbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2zg1HFo8lrHpRMyCFBpaKFBCJzHAVCThMZrc5v7jExgrYv2A0wRCxUZaDAVnmEs9QNav1vy6PwddJUFBaqRAs1/96g1inirQyCWzthv4CYYZMyi4hFmll1pIGJ+wEXQd1UyBDbP5rTN65pQBHcbGlUY6V39PZExZO1WR61QMx3bZy8X/vG6Kw+swEzpJETRfLBqmkmJM88fpQBjgKKeOMG6Eu5XyMTOMo4un4kIIll9eJe2LeuDXg/vLWuOmiKNMTsgpOScBuSINckeapEU4GZNn8krePOW9eO/ex6K15BUzx+QPvM8fCOKOOA==</latexit><latexit sha1_base64="TZ6dp5tyCBo6NdZnLwRhzdKcg4s=">AAAB63icbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2zg1HFo8lrHpRMyCFBpaKFBCJzHAVCThMZrc5v7jExgrYv2A0wRCxUZaDAVnmEs9QNav1vy6PwddJUFBaqRAs1/96g1inirQyCWzthv4CYYZMyi4hFmll1pIGJ+wEXQd1UyBDbP5rTN65pQBHcbGlUY6V39PZExZO1WR61QMx3bZy8X/vG6Kw+swEzpJETRfLBqmkmJM88fpQBjgKKeOMG6Eu5XyMTOMo4un4kIIll9eJe2LeuDXg/vLWuOmiKNMTsgpOScBuSINckeapEU4GZNn8krePOW9eO/ex6K15BUzx+QPvM8fCOKOOA==</latexit><latexit sha1_base64="TZ6dp5tyCBo6NdZnLwRhzdKcg4s=">AAAB63icbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2zg1HFo8lrHpRMyCFBpaKFBCJzHAVCThMZrc5v7jExgrYv2A0wRCxUZaDAVnmEs9QNav1vy6PwddJUFBaqRAs1/96g1inirQyCWzthv4CYYZMyi4hFmll1pIGJ+wEXQd1UyBDbP5rTN65pQBHcbGlUY6V39PZExZO1WR61QMx3bZy8X/vG6Kw+swEzpJETRfLBqmkmJM88fpQBjgKKeOMG6Eu5XyMTOMo4un4kIIll9eJe2LeuDXg/vLWuOmiKNMTsgpOScBuSINckeapEU4GZNn8krePOW9eO/ex6K15BUzx+QPvM8fCOKOOA==</latexit>

⌘
<latexit sha1_base64="TZ6dp5tyCBo6NdZnLwRhzdKcg4s=">AAAB63icbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2zg1HFo8lrHpRMyCFBpaKFBCJzHAVCThMZrc5v7jExgrYv2A0wRCxUZaDAVnmEs9QNav1vy6PwddJUFBaqRAs1/96g1inirQyCWzthv4CYYZMyi4hFmll1pIGJ+wEXQd1UyBDbP5rTN65pQBHcbGlUY6V39PZExZO1WR61QMx3bZy8X/vG6Kw+swEzpJETRfLBqmkmJM88fpQBjgKKeOMG6Eu5XyMTOMo4un4kIIll9eJe2LeuDXg/vLWuOmiKNMTsgpOScBuSINckeapEU4GZNn8krePOW9eO/ex6K15BUzx+QPvM8fCOKOOA==</latexit><latexit sha1_base64="TZ6dp5tyCBo6NdZnLwRhzdKcg4s=">AAAB63icbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2zg1HFo8lrHpRMyCFBpaKFBCJzHAVCThMZrc5v7jExgrYv2A0wRCxUZaDAVnmEs9QNav1vy6PwddJUFBaqRAs1/96g1inirQyCWzthv4CYYZMyi4hFmll1pIGJ+wEXQd1UyBDbP5rTN65pQBHcbGlUY6V39PZExZO1WR61QMx3bZy8X/vG6Kw+swEzpJETRfLBqmkmJM88fpQBjgKKeOMG6Eu5XyMTOMo4un4kIIll9eJe2LeuDXg/vLWuOmiKNMTsgpOScBuSINckeapEU4GZNn8krePOW9eO/ex6K15BUzx+QPvM8fCOKOOA==</latexit><latexit sha1_base64="TZ6dp5tyCBo6NdZnLwRhzdKcg4s=">AAAB63icbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2zg1HFo8lrHpRMyCFBpaKFBCJzHAVCThMZrc5v7jExgrYv2A0wRCxUZaDAVnmEs9QNav1vy6PwddJUFBaqRAs1/96g1inirQyCWzthv4CYYZMyi4hFmll1pIGJ+wEXQd1UyBDbP5rTN65pQBHcbGlUY6V39PZExZO1WR61QMx3bZy8X/vG6Kw+swEzpJETRfLBqmkmJM88fpQBjgKKeOMG6Eu5XyMTOMo4un4kIIll9eJe2LeuDXg/vLWuOmiKNMTsgpOScBuSINckeapEU4GZNn8krePOW9eO/ex6K15BUzx+QPvM8fCOKOOA==</latexit><latexit sha1_base64="TZ6dp5tyCBo6NdZnLwRhzdKcg4s=">AAAB63icbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2zg1HFo8lrHpRMyCFBpaKFBCJzHAVCThMZrc5v7jExgrYv2A0wRCxUZaDAVnmEs9QNav1vy6PwddJUFBaqRAs1/96g1inirQyCWzthv4CYYZMyi4hFmll1pIGJ+wEXQd1UyBDbP5rTN65pQBHcbGlUY6V39PZExZO1WR61QMx3bZy8X/vG6Kw+swEzpJETRfLBqmkmJM88fpQBjgKKeOMG6Eu5XyMTOMo4un4kIIll9eJe2LeuDXg/vLWuOmiKNMTsgpOScBuSINckeapEU4GZNn8krePOW9eO/ex6K15BUzx+QPvM8fCOKOOA==</latexit>

K̄
<latexit sha1_base64="NumhPi6gbXWOI5EwReswTDGNihA=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi+Clgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMC1MpDHret1NaW9/Y3CpvV3Z29/YP3MOjlkkyzXiTJTLRnZAaLoXiTRQoeSfVnMah5O1wfDvz209cG5GoR5ykPIjpUIlIMIpWavdCqvP7ad+tejVvDrJK/IJUoUCj7371BgnLYq6QSWpM1/dSDHKqUTDJp5VeZnhK2ZgOeddSRWNugnx+7pScWWVAokTbUkjm6u+JnMbGTOLQdsYUR2bZm4n/ed0Mo+sgFyrNkCu2WBRlkmBCZr+TgdCcoZxYQpkW9lbCRlRThjahig3BX355lbQuar5X8x8uq/WbIo4ynMApnIMPV1CHO2hAExiM4Rle4c1JnRfn3flYtJacYuYY/sD5/AFfl4+U</latexit><latexit sha1_base64="NumhPi6gbXWOI5EwReswTDGNihA=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi+Clgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMC1MpDHret1NaW9/Y3CpvV3Z29/YP3MOjlkkyzXiTJTLRnZAaLoXiTRQoeSfVnMah5O1wfDvz209cG5GoR5ykPIjpUIlIMIpWavdCqvP7ad+tejVvDrJK/IJUoUCj7371BgnLYq6QSWpM1/dSDHKqUTDJp5VeZnhK2ZgOeddSRWNugnx+7pScWWVAokTbUkjm6u+JnMbGTOLQdsYUR2bZm4n/ed0Mo+sgFyrNkCu2WBRlkmBCZr+TgdCcoZxYQpkW9lbCRlRThjahig3BX355lbQuar5X8x8uq/WbIo4ynMApnIMPV1CHO2hAExiM4Rle4c1JnRfn3flYtJacYuYY/sD5/AFfl4+U</latexit><latexit sha1_base64="NumhPi6gbXWOI5EwReswTDGNihA=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi+Clgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMC1MpDHret1NaW9/Y3CpvV3Z29/YP3MOjlkkyzXiTJTLRnZAaLoXiTRQoeSfVnMah5O1wfDvz209cG5GoR5ykPIjpUIlIMIpWavdCqvP7ad+tejVvDrJK/IJUoUCj7371BgnLYq6QSWpM1/dSDHKqUTDJp5VeZnhK2ZgOeddSRWNugnx+7pScWWVAokTbUkjm6u+JnMbGTOLQdsYUR2bZm4n/ed0Mo+sgFyrNkCu2WBRlkmBCZr+TgdCcoZxYQpkW9lbCRlRThjahig3BX355lbQuar5X8x8uq/WbIo4ynMApnIMPV1CHO2hAExiM4Rle4c1JnRfn3flYtJacYuYY/sD5/AFfl4+U</latexit><latexit sha1_base64="NumhPi6gbXWOI5EwReswTDGNihA=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi+Clgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMC1MpDHret1NaW9/Y3CpvV3Z29/YP3MOjlkkyzXiTJTLRnZAaLoXiTRQoeSfVnMah5O1wfDvz209cG5GoR5ykPIjpUIlIMIpWavdCqvP7ad+tejVvDrJK/IJUoUCj7371BgnLYq6QSWpM1/dSDHKqUTDJp5VeZnhK2ZgOeddSRWNugnx+7pScWWVAokTbUkjm6u+JnMbGTOLQdsYUR2bZm4n/ed0Mo+sgFyrNkCu2WBRlkmBCZr+TgdCcoZxYQpkW9lbCRlRThjahig3BX355lbQuar5X8x8uq/WbIo4ynMApnIMPV1CHO2hAExiM4Rle4c1JnRfn3flYtJacYuYY/sD5/AFfl4+U</latexit>

K
<latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit>

K
<latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit>

K̄
<latexit sha1_base64="NumhPi6gbXWOI5EwReswTDGNihA=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi+Clgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMC1MpDHret1NaW9/Y3CpvV3Z29/YP3MOjlkkyzXiTJTLRnZAaLoXiTRQoeSfVnMah5O1wfDvz209cG5GoR5ykPIjpUIlIMIpWavdCqvP7ad+tejVvDrJK/IJUoUCj7371BgnLYq6QSWpM1/dSDHKqUTDJp5VeZnhK2ZgOeddSRWNugnx+7pScWWVAokTbUkjm6u+JnMbGTOLQdsYUR2bZm4n/ed0Mo+sgFyrNkCu2WBRlkmBCZr+TgdCcoZxYQpkW9lbCRlRThjahig3BX355lbQuar5X8x8uq/WbIo4ynMApnIMPV1CHO2hAExiM4Rle4c1JnRfn3flYtJacYuYY/sD5/AFfl4+U</latexit><latexit sha1_base64="NumhPi6gbXWOI5EwReswTDGNihA=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi+Clgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMC1MpDHret1NaW9/Y3CpvV3Z29/YP3MOjlkkyzXiTJTLRnZAaLoXiTRQoeSfVnMah5O1wfDvz209cG5GoR5ykPIjpUIlIMIpWavdCqvP7ad+tejVvDrJK/IJUoUCj7371BgnLYq6QSWpM1/dSDHKqUTDJp5VeZnhK2ZgOeddSRWNugnx+7pScWWVAokTbUkjm6u+JnMbGTOLQdsYUR2bZm4n/ed0Mo+sgFyrNkCu2WBRlkmBCZr+TgdCcoZxYQpkW9lbCRlRThjahig3BX355lbQuar5X8x8uq/WbIo4ynMApnIMPV1CHO2hAExiM4Rle4c1JnRfn3flYtJacYuYY/sD5/AFfl4+U</latexit><latexit sha1_base64="NumhPi6gbXWOI5EwReswTDGNihA=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi+Clgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMC1MpDHret1NaW9/Y3CpvV3Z29/YP3MOjlkkyzXiTJTLRnZAaLoXiTRQoeSfVnMah5O1wfDvz209cG5GoR5ykPIjpUIlIMIpWavdCqvP7ad+tejVvDrJK/IJUoUCj7371BgnLYq6QSWpM1/dSDHKqUTDJp5VeZnhK2ZgOeddSRWNugnx+7pScWWVAokTbUkjm6u+JnMbGTOLQdsYUR2bZm4n/ed0Mo+sgFyrNkCu2WBRlkmBCZr+TgdCcoZxYQpkW9lbCRlRThjahig3BX355lbQuar5X8x8uq/WbIo4ynMApnIMPV1CHO2hAExiM4Rle4c1JnRfn3flYtJacYuYY/sD5/AFfl4+U</latexit><latexit sha1_base64="NumhPi6gbXWOI5EwReswTDGNihA=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi+Clgv2ANpTNdtMu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMC1MpDHret1NaW9/Y3CpvV3Z29/YP3MOjlkkyzXiTJTLRnZAaLoXiTRQoeSfVnMah5O1wfDvz209cG5GoR5ykPIjpUIlIMIpWavdCqvP7ad+tejVvDrJK/IJUoUCj7371BgnLYq6QSWpM1/dSDHKqUTDJp5VeZnhK2ZgOeddSRWNugnx+7pScWWVAokTbUkjm6u+JnMbGTOLQdsYUR2bZm4n/ed0Mo+sgFyrNkCu2WBRlkmBCZr+TgdCcoZxYQpkW9lbCRlRThjahig3BX355lbQuar5X8x8uq/WbIo4ynMApnIMPV1CHO2hAExiM4Rle4c1JnRfn3flYtJacYuYY/sD5/AFfl4+U</latexit>

K
<latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit><latexit sha1_base64="NrnJFnQip0mnCQuMQd53f76pYSs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi+ClBfsBbSib7aRdu9mE3Y1QQn+BFw+KePUnefPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUXCJTcONwE6ikEaBwHYwvp357SdUmsfywUwS9CM6lDzkjBorNe775Ypbdecgq8TLSQVy1Pvlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtC6qnlv1GpeV2k0eRxFO4BTOwYMrqMEd1KEJDBCe4RXenEfnxXl3PhatBSefOYY/cD5/AKIFjM8=</latexit>

⌘
<latexit sha1_base64="TZ6dp5tyCBo6NdZnLwRhzdKcg4s=">AAAB63icbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2zg1HFo8lrHpRMyCFBpaKFBCJzHAVCThMZrc5v7jExgrYv2A0wRCxUZaDAVnmEs9QNav1vy6PwddJUFBaqRAs1/96g1inirQyCWzthv4CYYZMyi4hFmll1pIGJ+wEXQd1UyBDbP5rTN65pQBHcbGlUY6V39PZExZO1WR61QMx3bZy8X/vG6Kw+swEzpJETRfLBqmkmJM88fpQBjgKKeOMG6Eu5XyMTOMo4un4kIIll9eJe2LeuDXg/vLWuOmiKNMTsgpOScBuSINckeapEU4GZNn8krePOW9eO/ex6K15BUzx+QPvM8fCOKOOA==</latexit><latexit sha1_base64="TZ6dp5tyCBo6NdZnLwRhzdKcg4s=">AAAB63icbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2zg1HFo8lrHpRMyCFBpaKFBCJzHAVCThMZrc5v7jExgrYv2A0wRCxUZaDAVnmEs9QNav1vy6PwddJUFBaqRAs1/96g1inirQyCWzthv4CYYZMyi4hFmll1pIGJ+wEXQd1UyBDbP5rTN65pQBHcbGlUY6V39PZExZO1WR61QMx3bZy8X/vG6Kw+swEzpJETRfLBqmkmJM88fpQBjgKKeOMG6Eu5XyMTOMo4un4kIIll9eJe2LeuDXg/vLWuOmiKNMTsgpOScBuSINckeapEU4GZNn8krePOW9eO/ex6K15BUzx+QPvM8fCOKOOA==</latexit><latexit sha1_base64="TZ6dp5tyCBo6NdZnLwRhzdKcg4s=">AAAB63icbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2zg1HFo8lrHpRMyCFBpaKFBCJzHAVCThMZrc5v7jExgrYv2A0wRCxUZaDAVnmEs9QNav1vy6PwddJUFBaqRAs1/96g1inirQyCWzthv4CYYZMyi4hFmll1pIGJ+wEXQd1UyBDbP5rTN65pQBHcbGlUY6V39PZExZO1WR61QMx3bZy8X/vG6Kw+swEzpJETRfLBqmkmJM88fpQBjgKKeOMG6Eu5XyMTOMo4un4kIIll9eJe2LeuDXg/vLWuOmiKNMTsgpOScBuSINckeapEU4GZNn8krePOW9eO/ex6K15BUzx+QPvM8fCOKOOA==</latexit><latexit sha1_base64="TZ6dp5tyCBo6NdZnLwRhzdKcg4s=">AAAB63icbVA9SwNBEN2LXzF+RS1tFoNgFe5E0DJoYxnBxEByhL3NJFmyu3fszgnhyF+wsVDE1j9k579xL7lCEx8MPN6bYWZelEhh0fe/vdLa+sbmVnm7srO7t39QPTxq2zg1HFo8lrHpRMyCFBpaKFBCJzHAVCThMZrc5v7jExgrYv2A0wRCxUZaDAVnmEs9QNav1vy6PwddJUFBaqRAs1/96g1inirQyCWzthv4CYYZMyi4hFmll1pIGJ+wEXQd1UyBDbP5rTN65pQBHcbGlUY6V39PZExZO1WR61QMx3bZy8X/vG6Kw+swEzpJETRfLBqmkmJM88fpQBjgKKeOMG6Eu5XyMTOMo4un4kIIll9eJe2LeuDXg/vLWuOmiKNMTsgpOScBuSINckeapEU4GZNn8krePOW9eO/ex6K15BUzx+QPvM8fCOKOOA==</latexit>



COUPLED-CHANNEL PROBLEM

{�1, �2,mres}
<latexit sha1_base64="Up5NVaiqMSgpIrJv2DtSLB/dSIk=">AAACDnicbZDLSsNAFIYn9VbrLerSzWApuCglKYIui25cVrAXaEKYTCft0JlJmJkIJeQJ3Pgqblwo4ta1O9/GaRtBW38Y+PjPOZw5f5gwqrTjfFmltfWNza3ydmVnd2//wD486qo4lZh0cMxi2Q+RIowK0tFUM9JPJEE8ZKQXTq5n9d49kYrG4k5PE+JzNBI0ohhpYwV2zcugN0Kco8Ct/1CzDnmQeZJDSVQOvTywq07DmQuugltAFRRqB/anN4xxyonQmCGlBq6TaD9DUlPMSF7xUkUShCdoRAYGBeJE+dn8nBzWjDOEUSzNExrO3d8TGeJKTXloOjnSY7Vcm5n/1Qapji79jIok1UTgxaIoZVDHcJYNHFJJsGZTAwhLav4K8RhJhLVJsGJCcJdPXoVus+E6Dff2vNq6KuIogxNwCs6ACy5AC9yANugADB7AE3gBr9aj9Wy9We+L1pJVzByDP7I+vgEu65rt</latexit><latexit sha1_base64="Up5NVaiqMSgpIrJv2DtSLB/dSIk=">AAACDnicbZDLSsNAFIYn9VbrLerSzWApuCglKYIui25cVrAXaEKYTCft0JlJmJkIJeQJ3Pgqblwo4ta1O9/GaRtBW38Y+PjPOZw5f5gwqrTjfFmltfWNza3ydmVnd2//wD486qo4lZh0cMxi2Q+RIowK0tFUM9JPJEE8ZKQXTq5n9d49kYrG4k5PE+JzNBI0ohhpYwV2zcugN0Kco8Ct/1CzDnmQeZJDSVQOvTywq07DmQuugltAFRRqB/anN4xxyonQmCGlBq6TaD9DUlPMSF7xUkUShCdoRAYGBeJE+dn8nBzWjDOEUSzNExrO3d8TGeJKTXloOjnSY7Vcm5n/1Qapji79jIok1UTgxaIoZVDHcJYNHFJJsGZTAwhLav4K8RhJhLVJsGJCcJdPXoVus+E6Dff2vNq6KuIogxNwCs6ACy5AC9yANugADB7AE3gBr9aj9Wy9We+L1pJVzByDP7I+vgEu65rt</latexit><latexit sha1_base64="Up5NVaiqMSgpIrJv2DtSLB/dSIk=">AAACDnicbZDLSsNAFIYn9VbrLerSzWApuCglKYIui25cVrAXaEKYTCft0JlJmJkIJeQJ3Pgqblwo4ta1O9/GaRtBW38Y+PjPOZw5f5gwqrTjfFmltfWNza3ydmVnd2//wD486qo4lZh0cMxi2Q+RIowK0tFUM9JPJEE8ZKQXTq5n9d49kYrG4k5PE+JzNBI0ohhpYwV2zcugN0Kco8Ct/1CzDnmQeZJDSVQOvTywq07DmQuugltAFRRqB/anN4xxyonQmCGlBq6TaD9DUlPMSF7xUkUShCdoRAYGBeJE+dn8nBzWjDOEUSzNExrO3d8TGeJKTXloOjnSY7Vcm5n/1Qapji79jIok1UTgxaIoZVDHcJYNHFJJsGZTAwhLav4K8RhJhLVJsGJCcJdPXoVus+E6Dff2vNq6KuIogxNwCs6ACy5AC9yANugADB7AE3gBr9aj9Wy9We+L1pJVzByDP7I+vgEu65rt</latexit><latexit sha1_base64="Up5NVaiqMSgpIrJv2DtSLB/dSIk=">AAACDnicbZDLSsNAFIYn9VbrLerSzWApuCglKYIui25cVrAXaEKYTCft0JlJmJkIJeQJ3Pgqblwo4ta1O9/GaRtBW38Y+PjPOZw5f5gwqrTjfFmltfWNza3ydmVnd2//wD486qo4lZh0cMxi2Q+RIowK0tFUM9JPJEE8ZKQXTq5n9d49kYrG4k5PE+JzNBI0ohhpYwV2zcugN0Kco8Ct/1CzDnmQeZJDSVQOvTywq07DmQuugltAFRRqB/anN4xxyonQmCGlBq6TaD9DUlPMSF7xUkUShCdoRAYGBeJE+dn8nBzWjDOEUSzNExrO3d8TGeJKTXloOjnSY7Vcm5n/1Qapji79jIok1UTgxaIoZVDHcJYNHFJJsGZTAwhLav4K8RhJhLVJsGJCcJdPXoVus+E6Dff2vNq6KuIogxNwCs6ACy5AC9yANugADB7AE3gBr9aj9Wy9We+L1pJVzByDP7I+vgEu65rt</latexit>

{�1, �2, ⌘}
<latexit sha1_base64="9ymn6SFvIQXKBFf4oJQFxo4Cgpk=">AAACB3icbZDLSgNBEEV7fMb4GnUpSGMQXEiYCYIug25cRjAPyAyhp1NJmvQ86K4RwpCdG3/FjQtF3PoL7vwbO8kImnih4XCriuq6QSKFRsf5spaWV1bX1gsbxc2t7Z1de2+/oeNUcajzWMaqFTANUkRQR4ESWokCFgYSmsHwelJv3oPSIo7ucJSAH7J+JHqCMzRWxz7yMup1QSLruGc/VDEEyKg37tglp+xMRRfBzaFEctU69qfXjXkaQoRcMq3brpOgnzGFgksYF71UQ8L4kPWhbTBiIWg/m94xpifG6dJerMyLkE7d3xMZC7UehYHpDBkO9HxtYv5Xa6fYu/QzESUpQsRni3qppBjTSSi0KxRwlCMDjCth/kr5gCnG0URXNCG48ycvQqNSdp2ye3teql7lcRTIITkmp8QlF6RKbkiN1AknD+SJvJBX69F6tt6s91nrkpXPHJA/sj6+AagUl+I=</latexit><latexit sha1_base64="9ymn6SFvIQXKBFf4oJQFxo4Cgpk=">AAACB3icbZDLSgNBEEV7fMb4GnUpSGMQXEiYCYIug25cRjAPyAyhp1NJmvQ86K4RwpCdG3/FjQtF3PoL7vwbO8kImnih4XCriuq6QSKFRsf5spaWV1bX1gsbxc2t7Z1de2+/oeNUcajzWMaqFTANUkRQR4ESWokCFgYSmsHwelJv3oPSIo7ucJSAH7J+JHqCMzRWxz7yMup1QSLruGc/VDEEyKg37tglp+xMRRfBzaFEctU69qfXjXkaQoRcMq3brpOgnzGFgksYF71UQ8L4kPWhbTBiIWg/m94xpifG6dJerMyLkE7d3xMZC7UehYHpDBkO9HxtYv5Xa6fYu/QzESUpQsRni3qppBjTSSi0KxRwlCMDjCth/kr5gCnG0URXNCG48ycvQqNSdp2ye3teql7lcRTIITkmp8QlF6RKbkiN1AknD+SJvJBX69F6tt6s91nrkpXPHJA/sj6+AagUl+I=</latexit><latexit sha1_base64="9ymn6SFvIQXKBFf4oJQFxo4Cgpk=">AAACB3icbZDLSgNBEEV7fMb4GnUpSGMQXEiYCYIug25cRjAPyAyhp1NJmvQ86K4RwpCdG3/FjQtF3PoL7vwbO8kImnih4XCriuq6QSKFRsf5spaWV1bX1gsbxc2t7Z1de2+/oeNUcajzWMaqFTANUkRQR4ESWokCFgYSmsHwelJv3oPSIo7ucJSAH7J+JHqCMzRWxz7yMup1QSLruGc/VDEEyKg37tglp+xMRRfBzaFEctU69qfXjXkaQoRcMq3brpOgnzGFgksYF71UQ8L4kPWhbTBiIWg/m94xpifG6dJerMyLkE7d3xMZC7UehYHpDBkO9HxtYv5Xa6fYu/QzESUpQsRni3qppBjTSSi0KxRwlCMDjCth/kr5gCnG0URXNCG48ycvQqNSdp2ye3teql7lcRTIITkmp8QlF6RKbkiN1AknD+SJvJBX69F6tt6s91nrkpXPHJA/sj6+AagUl+I=</latexit><latexit sha1_base64="9ymn6SFvIQXKBFf4oJQFxo4Cgpk=">AAACB3icbZDLSgNBEEV7fMb4GnUpSGMQXEiYCYIug25cRjAPyAyhp1NJmvQ86K4RwpCdG3/FjQtF3PoL7vwbO8kImnih4XCriuq6QSKFRsf5spaWV1bX1gsbxc2t7Z1de2+/oeNUcajzWMaqFTANUkRQR4ESWokCFgYSmsHwelJv3oPSIo7ucJSAH7J+JHqCMzRWxz7yMup1QSLruGc/VDEEyKg37tglp+xMRRfBzaFEctU69qfXjXkaQoRcMq3brpOgnzGFgksYF71UQ8L4kPWhbTBiIWg/m94xpifG6dJerMyLkE7d3xMZC7UehYHpDBkO9HxtYv5Xa6fYu/QzESUpQsRni3qppBjTSSi0KxRwlCMDjCth/kr5gCnG0URXNCG48ycvQqNSdp2ye3teql7lcRTIITkmp8QlF6RKbkiN1AknD+SJvJBX69F6tt6s91nrkpXPHJA/sj6+AagUl+I=</latexit>

T̂ (s) =
�2

p
s �res

s�m2
R + i

p
s �res

⇥ t̂

t̂ =
1

g2a �a + g2b �b

✓
g2a �a gagb

p
�a�b

gagb
p
�a�b g2b �b

◆
.

<latexit sha1_base64="UK1ABSD556Ql4szWfu8ftNlQ+Gs="></latexit><latexit sha1_base64="UK1ABSD556Ql4szWfu8ftNlQ+Gs="></latexit><latexit sha1_base64="UK1ABSD556Ql4szWfu8ftNlQ+Gs="></latexit><latexit sha1_base64="UK1ABSD556Ql4szWfu8ftNlQ+Gs="></latexit>

S(s) = 1 + i T̂ (s),
<latexit sha1_base64="+YrbQayW7Oj9ZfDN3Z8v3aXw4Hk=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tSsZREBN0IRTcuK/YFTSiT6aQdOpmEmYlQQvdu/BU3LhRx6w+482+cpFlo9cCFwzn3cu89XsSoVJb1ZRSWlldW14rrpY3Nre0dc3evI8NYYNLGIQtFz0OSMMpJW1HFSC8SBAUeI11vcp363XsiJA15S0 0j4gZoxKlPMVJaGphleFdN5OwYHl1CG55ACp0adMZIJa1ZZtRKA7Ni1a0M8C+xc1IBOZoD89MZhjgOCFeYISn7thUpN0FCUczIrOTEkkQIT9CI9DXlKCDSTbJfZvBQK0Poh0IXVzBTf04kKJByGni6M0BqLBe9VPzP68fKv3ATyqNYEY7ni/yYQRXCNBg4pIJgxaaaICyovhXiMRIIKx1fGoK9+PJf0jmt21bdvj2rNK7yOIrgAJRBFdjgHDTADWiCNsDgATyBF/BqPBrPxpvxPm8tGPnMPvgF4+MbXBaXdQ==</latexit><latexit sha1_base64="+YrbQayW7Oj9ZfDN3Z8v3aXw4Hk=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tSsZREBN0IRTcuK/YFTSiT6aQdOpmEmYlQQvdu/BU3LhRx6w+482+cpFlo9cCFwzn3cu89XsSoVJb1ZRSWlldW14rrpY3Nre0dc3evI8NYYNLGIQtFz0OSMMpJW1HFSC8SBAUeI11vcp363XsiJA15S0 0j4gZoxKlPMVJaGphleFdN5OwYHl1CG55ACp0adMZIJa1ZZtRKA7Ni1a0M8C+xc1IBOZoD89MZhjgOCFeYISn7thUpN0FCUczIrOTEkkQIT9CI9DXlKCDSTbJfZvBQK0Poh0IXVzBTf04kKJByGni6M0BqLBe9VPzP68fKv3ATyqNYEY7ni/yYQRXCNBg4pIJgxaaaICyovhXiMRIIKx1fGoK9+PJf0jmt21bdvj2rNK7yOIrgAJRBFdjgHDTADWiCNsDgATyBF/BqPBrPxpvxPm8tGPnMPvgF4+MbXBaXdQ==</latexit><latexit sha1_base64="+YrbQayW7Oj9ZfDN3Z8v3aXw4Hk=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tSsZREBN0IRTcuK/YFTSiT6aQdOpmEmYlQQvdu/BU3LhRx6w+482+cpFlo9cCFwzn3cu89XsSoVJb1ZRSWlldW14rrpY3Nre0dc3evI8NYYNLGIQtFz0OSMMpJW1HFSC8SBAUeI11vcp363XsiJA15S0 0j4gZoxKlPMVJaGphleFdN5OwYHl1CG55ACp0adMZIJa1ZZtRKA7Ni1a0M8C+xc1IBOZoD89MZhjgOCFeYISn7thUpN0FCUczIrOTEkkQIT9CI9DXlKCDSTbJfZvBQK0Poh0IXVzBTf04kKJByGni6M0BqLBe9VPzP68fKv3ATyqNYEY7ni/yYQRXCNBg4pIJgxaaaICyovhXiMRIIKx1fGoK9+PJf0jmt21bdvj2rNK7yOIrgAJRBFdjgHDTADWiCNsDgATyBF/BqPBrPxpvxPm8tGPnMPvgF4+MbXBaXdQ==</latexit><latexit sha1_base64="+YrbQayW7Oj9ZfDN3Z8v3aXw4Hk=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4tSsZREBN0IRTcuK/YFTSiT6aQdOpmEmYlQQvdu/BU3LhRx6w+482+cpFlo9cCFwzn3cu89XsSoVJb1ZRSWlldW14rrpY3Nre0dc3evI8NYYNLGIQtFz0OSMMpJW1HFSC8SBAUeI11vcp363XsiJA15S0 0j4gZoxKlPMVJaGphleFdN5OwYHl1CG55ACp0adMZIJa1ZZtRKA7Ni1a0M8C+xc1IBOZoD89MZhjgOCFeYISn7thUpN0FCUczIrOTEkkQIT9CI9DXlKCDSTbJfZvBQK0Poh0IXVzBTf04kKJByGni6M0BqLBe9VPzP68fKv3ATyqNYEY7ni/yYQRXCNBg4pIJgxaaaICyovhXiMRIIKx1fGoK9+PJf0jmt21bdvj2rNK7yOIrgAJRBFdjgHDTADWiCNsDgATyBF/BqPBrPxpvxPm8tGPnMPvgF4+MbXBaXdQ==</latexit>



WIGNER, EISENBUD, SMITH, …

Sd =

✓
e2i�res(s) 0

0 1

◆
,

U =

✓
cos ✓ sin ✓
� sin ✓ cos ✓

◆
.

<latexit sha1_base64="52ofkfczDWSZiuuIHL/by/7Mj/o="></latexit><latexit sha1_base64="52ofkfczDWSZiuuIHL/by/7Mj/o="></latexit><latexit sha1_base64="52ofkfczDWSZiuuIHL/by/7Mj/o="></latexit><latexit sha1_base64="52ofkfczDWSZiuuIHL/by/7Mj/o="></latexit>

S ! U†SdU
<latexit sha1_base64="FI58sNs2zSZU3kl1snR4DEKYdus=">AAACCHicbVBNS8NAEN3Ur1q/oh49uFgETyURQY9FLx4rNW2hiWGz2aRLN7thd6OU0KMX/4oXD4p49Sd489+YtD1o64OBx3szzMwLUkaVtqxvo7K0vLK6Vl2vbWxube+Yu3sdJTKJiYMFE7IXIEUY5cTRVDPSSyVBScBINxhelX73nkhFBb/Vo5R4CYo5jShGupB88xC2oStpPNBISvEAnTs3RHFMJGz7IXRqvlm3GtYEcJHYM1IHM7R888sNBc4SwjVmSKm+baXay5HUFDMyrrmZIinCQxSTfkE5Sojy8skjY3hcKCGMhCyKazhRf0/kKFFqlARFZ4L0QM17pfif1890dOHllKeZJhxPF0UZg1rAMhUYUkmwZqOCICxpcSvEAyQR1kV2ZQj2/MuLpHPasK2GfXNWb17O4qiCA3AEToANzkETXIMWcAAGj+AZvII348l4Md6Nj2lrxZjN7IM/MD5/AJfMmGc=</latexit><latexit sha1_base64="FI58sNs2zSZU3kl1snR4DEKYdus=">AAACCHicbVBNS8NAEN3Ur1q/oh49uFgETyURQY9FLx4rNW2hiWGz2aRLN7thd6OU0KMX/4oXD4p49Sd489+YtD1o64OBx3szzMwLUkaVtqxvo7K0vLK6Vl2vbWxube+Yu3sdJTKJiYMFE7IXIEUY5cTRVDPSSyVBScBINxhelX73nkhFBb/Vo5R4CYo5jShGupB88xC2oStpPNBISvEAnTs3RHFMJGz7IXRqvlm3GtYEcJHYM1IHM7R888sNBc4SwjVmSKm+baXay5HUFDMyrrmZIinCQxSTfkE5Sojy8skjY3hcKCGMhCyKazhRf0/kKFFqlARFZ4L0QM17pfif1890dOHllKeZJhxPF0UZg1rAMhUYUkmwZqOCICxpcSvEAyQR1kV2ZQj2/MuLpHPasK2GfXNWb17O4qiCA3AEToANzkETXIMWcAAGj+AZvII348l4Md6Nj2lrxZjN7IM/MD5/AJfMmGc=</latexit><latexit sha1_base64="FI58sNs2zSZU3kl1snR4DEKYdus=">AAACCHicbVBNS8NAEN3Ur1q/oh49uFgETyURQY9FLx4rNW2hiWGz2aRLN7thd6OU0KMX/4oXD4p49Sd489+YtD1o64OBx3szzMwLUkaVtqxvo7K0vLK6Vl2vbWxube+Yu3sdJTKJiYMFE7IXIEUY5cTRVDPSSyVBScBINxhelX73nkhFBb/Vo5R4CYo5jShGupB88xC2oStpPNBISvEAnTs3RHFMJGz7IXRqvlm3GtYEcJHYM1IHM7R888sNBc4SwjVmSKm+baXay5HUFDMyrrmZIinCQxSTfkE5Sojy8skjY3hcKCGMhCyKazhRf0/kKFFqlARFZ4L0QM17pfif1890dOHllKeZJhxPF0UZg1rAMhUYUkmwZqOCICxpcSvEAyQR1kV2ZQj2/MuLpHPasK2GfXNWb17O4qiCA3AEToANzkETXIMWcAAGj+AZvII348l4Md6Nj2lrxZjN7IM/MD5/AJfMmGc=</latexit><latexit sha1_base64="FI58sNs2zSZU3kl1snR4DEKYdus=">AAACCHicbVBNS8NAEN3Ur1q/oh49uFgETyURQY9FLx4rNW2hiWGz2aRLN7thd6OU0KMX/4oXD4p49Sd489+YtD1o64OBx3szzMwLUkaVtqxvo7K0vLK6Vl2vbWxube+Yu3sdJTKJiYMFE7IXIEUY5cTRVDPSSyVBScBINxhelX73nkhFBb/Vo5R4CYo5jShGupB88xC2oStpPNBISvEAnTs3RHFMJGz7IXRqvlm3GtYEcJHYM1IHM7R888sNBc4SwjVmSKm+baXay5HUFDMyrrmZIinCQxSTfkE5Sojy8skjY3hcKCGMhCyKazhRf0/kKFFqlARFZ4L0QM17pfif1890dOHllKeZJhxPF0UZg1rAMhUYUkmwZqOCICxpcSvEAyQR1kV2ZQj2/MuLpHPasK2GfXNWb17O4qiCA3AEToANzkETXIMWcAAGj+AZvII348l4Md6Nj2lrxZjN7IM/MD5/AJfMmGc=</latexit>

BRa = cos2 ✓ =
g2a �a

g2a �a + g2b �b
,

BRb = sin2 ✓ =
g2b �b

g2a �a + g2b �b
.

<latexit sha1_base64="ObZc7KOmnXYGgyND0FcJu+JwwPE="></latexit><latexit sha1_base64="ObZc7KOmnXYGgyND0FcJu+JwwPE="></latexit><latexit sha1_base64="ObZc7KOmnXYGgyND0FcJu+JwwPE="></latexit><latexit sha1_base64="ObZc7KOmnXYGgyND0FcJu+JwwPE="></latexit>
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BRa
<latexit sha1_base64="uJBhszUoDDNJhoMhJGs5ZMQj9P0=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMcQLx6jmAcmS5idzCZD5rHMzAphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+mfntJ6oNU/LBThIaCjyULGYEWyc9Zj0tUP1+2sf9csWv+nOgVRLkpAI5Gv3yV2+gSCqotIRjY7qBn9gww9oywum01EsNTTAZ4yHtOiqxoCbM5hdP0ZlTBihW2pW0aK7+nsiwMGYiItcpsB2ZZW8m/ud1UxtfhxmTSWqpJItFccqRVWj2PhowTYnlE0cw0czdisgIa0ysC6nkQgiWX14lrYtq4FeDu8tKrZ7HUYQTOIVzCOAKanALDWgCAQnP8ApvnvFevHfvY9Fa8PKZY/gD7/MHFwCQhQ==</latexit><latexit sha1_base64="uJBhszUoDDNJhoMhJGs5ZMQj9P0=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMcQLx6jmAcmS5idzCZD5rHMzAphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+mfntJ6oNU/LBThIaCjyULGYEWyc9Zj0tUP1+2sf9csWv+nOgVRLkpAI5Gv3yV2+gSCqotIRjY7qBn9gww9oywum01EsNTTAZ4yHtOiqxoCbM5hdP0ZlTBihW2pW0aK7+nsiwMGYiItcpsB2ZZW8m/ud1UxtfhxmTSWqpJItFccqRVWj2PhowTYnlE0cw0czdisgIa0ysC6nkQgiWX14lrYtq4FeDu8tKrZ7HUYQTOIVzCOAKanALDWgCAQnP8ApvnvFevHfvY9Fa8PKZY/gD7/MHFwCQhQ==</latexit><latexit sha1_base64="uJBhszUoDDNJhoMhJGs5ZMQj9P0=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMcQLx6jmAcmS5idzCZD5rHMzAphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+mfntJ6oNU/LBThIaCjyULGYEWyc9Zj0tUP1+2sf9csWv+nOgVRLkpAI5Gv3yV2+gSCqotIRjY7qBn9gww9oywum01EsNTTAZ4yHtOiqxoCbM5hdP0ZlTBihW2pW0aK7+nsiwMGYiItcpsB2ZZW8m/ud1UxtfhxmTSWqpJItFccqRVWj2PhowTYnlE0cw0czdisgIa0ysC6nkQgiWX14lrYtq4FeDu8tKrZ7HUYQTOIVzCOAKanALDWgCAQnP8ApvnvFevHfvY9Fa8PKZY/gD7/MHFwCQhQ==</latexit><latexit sha1_base64="uJBhszUoDDNJhoMhJGs5ZMQj9P0=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMcQLx6jmAcmS5idzCZD5rHMzAphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+mfntJ6oNU/LBThIaCjyULGYEWyc9Zj0tUP1+2sf9csWv+nOgVRLkpAI5Gv3yV2+gSCqotIRjY7qBn9gww9oywum01EsNTTAZ4yHtOiqxoCbM5hdP0ZlTBihW2pW0aK7+nsiwMGYiItcpsB2ZZW8m/ud1UxtfhxmTSWqpJItFccqRVWj2PhowTYnlE0cw0czdisgIa0ysC6nkQgiWX14lrYtq4FeDu8tKrZ7HUYQTOIVzCOAKanALDWgCAQnP8ApvnvFevHfvY9Fa8PKZY/gD7/MHFwCQhQ==</latexit>

BRb
<latexit sha1_base64="5uYl3yM+guGcOQHgIX8LRgysdjk=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMcQLx6jmAcmS5idzCZD5rHMzAphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+mfntJ6oNU/LBThIaCjyULGYEWyc9Zj0tUP1+2o/65Ypf9edAqyTISQVyNPrlr95AkVRQaQnHxnQDP7FhhrVlhNNpqZcammAyxkPadVRiQU2YzS+eojOnDFCstCtp0Vz9PZFhYcxERK5TYDsyy95M/M/rpja+DjMmk9RSSRaL4pQjq9DsfTRgmhLLJ45gopm7FZER1phYF1LJhRAsv7xKWhfVwK8Gd5eVWj2PowgncArnEMAV1OAWGtAEAhKe4RXePOO9eO/ex6K14OUzx/AH3ucPGISQhg==</latexit><latexit sha1_base64="5uYl3yM+guGcOQHgIX8LRgysdjk=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMcQLx6jmAcmS5idzCZD5rHMzAphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+mfntJ6oNU/LBThIaCjyULGYEWyc9Zj0tUP1+2o/65Ypf9edAqyTISQVyNPrlr95AkVRQaQnHxnQDP7FhhrVlhNNpqZcammAyxkPadVRiQU2YzS+eojOnDFCstCtp0Vz9PZFhYcxERK5TYDsyy95M/M/rpja+DjMmk9RSSRaL4pQjq9DsfTRgmhLLJ45gopm7FZER1phYF1LJhRAsv7xKWhfVwK8Gd5eVWj2PowgncArnEMAV1OAWGtAEAhKe4RXePOO9eO/ex6K14OUzx/AH3ucPGISQhg==</latexit><latexit sha1_base64="5uYl3yM+guGcOQHgIX8LRgysdjk=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMcQLx6jmAcmS5idzCZD5rHMzAphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+mfntJ6oNU/LBThIaCjyULGYEWyc9Zj0tUP1+2o/65Ypf9edAqyTISQVyNPrlr95AkVRQaQnHxnQDP7FhhrVlhNNpqZcammAyxkPadVRiQU2YzS+eojOnDFCstCtp0Vz9PZFhYcxERK5TYDsyy95M/M/rpja+DjMmk9RSSRaL4pQjq9DsfTRgmhLLJ45gopm7FZER1phYF1LJhRAsv7xKWhfVwK8Gd5eVWj2PowgncArnEMAV1OAWGtAEAhKe4RXePOO9eO/ex6K14OUzx/AH3ucPGISQhg==</latexit><latexit sha1_base64="5uYl3yM+guGcOQHgIX8LRgysdjk=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMcQLx6jmAcmS5idzCZD5rHMzAphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+mfntJ6oNU/LBThIaCjyULGYEWyc9Zj0tUP1+2o/65Ypf9edAqyTISQVyNPrlr95AkVRQaQnHxnQDP7FhhrVlhNNpqZcammAyxkPadVRiQU2YzS+eojOnDFCstCtp0Vz9PZFhYcxERK5TYDsyy95M/M/rpja+DjMmk9RSSRaL4pQjq9DsfTRgmhLLJ45gopm7FZER1phYF1LJhRAsv7xKWhfVwK8Gd5eVWj2PowgncArnEMAV1OAWGtAEAhKe4RXePOO9eO/ex6K14OUzx/AH3ucPGISQhg==</latexit>
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BRa
<latexit sha1_base64="uJBhszUoDDNJhoMhJGs5ZMQj9P0=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMcQLx6jmAcmS5idzCZD5rHMzAphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+mfntJ6oNU/LBThIaCjyULGYEWyc9Zj0tUP1+2sf9csWv+nOgVRLkpAI5Gv3yV2+gSCqotIRjY7qBn9gww9oywum01EsNTTAZ4yHtOiqxoCbM5hdP0ZlTBihW2pW0aK7+nsiwMGYiItcpsB2ZZW8m/ud1UxtfhxmTSWqpJItFccqRVWj2PhowTYnlE0cw0czdisgIa0ysC6nkQgiWX14lrYtq4FeDu8tKrZ7HUYQTOIVzCOAKanALDWgCAQnP8ApvnvFevHfvY9Fa8PKZY/gD7/MHFwCQhQ==</latexit><latexit sha1_base64="uJBhszUoDDNJhoMhJGs5ZMQj9P0=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMcQLx6jmAcmS5idzCZD5rHMzAphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+mfntJ6oNU/LBThIaCjyULGYEWyc9Zj0tUP1+2sf9csWv+nOgVRLkpAI5Gv3yV2+gSCqotIRjY7qBn9gww9oywum01EsNTTAZ4yHtOiqxoCbM5hdP0ZlTBihW2pW0aK7+nsiwMGYiItcpsB2ZZW8m/ud1UxtfhxmTSWqpJItFccqRVWj2PhowTYnlE0cw0czdisgIa0ysC6nkQgiWX14lrYtq4FeDu8tKrZ7HUYQTOIVzCOAKanALDWgCAQnP8ApvnvFevHfvY9Fa8PKZY/gD7/MHFwCQhQ==</latexit><latexit sha1_base64="uJBhszUoDDNJhoMhJGs5ZMQj9P0=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMcQLx6jmAcmS5idzCZD5rHMzAphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+mfntJ6oNU/LBThIaCjyULGYEWyc9Zj0tUP1+2sf9csWv+nOgVRLkpAI5Gv3yV2+gSCqotIRjY7qBn9gww9oywum01EsNTTAZ4yHtOiqxoCbM5hdP0ZlTBihW2pW0aK7+nsiwMGYiItcpsB2ZZW8m/ud1UxtfhxmTSWqpJItFccqRVWj2PhowTYnlE0cw0czdisgIa0ysC6nkQgiWX14lrYtq4FeDu8tKrZ7HUYQTOIVzCOAKanALDWgCAQnP8ApvnvFevHfvY9Fa8PKZY/gD7/MHFwCQhQ==</latexit><latexit sha1_base64="uJBhszUoDDNJhoMhJGs5ZMQj9P0=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMcQLx6jmAcmS5idzCZD5rHMzAphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+mfntJ6oNU/LBThIaCjyULGYEWyc9Zj0tUP1+2sf9csWv+nOgVRLkpAI5Gv3yV2+gSCqotIRjY7qBn9gww9oywum01EsNTTAZ4yHtOiqxoCbM5hdP0ZlTBihW2pW0aK7+nsiwMGYiItcpsB2ZZW8m/ud1UxtfhxmTSWqpJItFccqRVWj2PhowTYnlE0cw0czdisgIa0ysC6nkQgiWX14lrYtq4FeDu8tKrZ7HUYQTOIVzCOAKanALDWgCAQnP8ApvnvFevHfvY9Fa8PKZY/gD7/MHFwCQhQ==</latexit>

BRb
<latexit sha1_base64="5uYl3yM+guGcOQHgIX8LRgysdjk=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMcQLx6jmAcmS5idzCZD5rHMzAphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+mfntJ6oNU/LBThIaCjyULGYEWyc9Zj0tUP1+2o/65Ypf9edAqyTISQVyNPrlr95AkVRQaQnHxnQDP7FhhrVlhNNpqZcammAyxkPadVRiQU2YzS+eojOnDFCstCtp0Vz9PZFhYcxERK5TYDsyy95M/M/rpja+DjMmk9RSSRaL4pQjq9DsfTRgmhLLJ45gopm7FZER1phYF1LJhRAsv7xKWhfVwK8Gd5eVWj2PowgncArnEMAV1OAWGtAEAhKe4RXePOO9eO/ex6K14OUzx/AH3ucPGISQhg==</latexit><latexit sha1_base64="5uYl3yM+guGcOQHgIX8LRgysdjk=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMcQLx6jmAcmS5idzCZD5rHMzAphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+mfntJ6oNU/LBThIaCjyULGYEWyc9Zj0tUP1+2o/65Ypf9edAqyTISQVyNPrlr95AkVRQaQnHxnQDP7FhhrVlhNNpqZcammAyxkPadVRiQU2YzS+eojOnDFCstCtp0Vz9PZFhYcxERK5TYDsyy95M/M/rpja+DjMmk9RSSRaL4pQjq9DsfTRgmhLLJ45gopm7FZER1phYF1LJhRAsv7xKWhfVwK8Gd5eVWj2PowgncArnEMAV1OAWGtAEAhKe4RXePOO9eO/ex6K14OUzx/AH3ucPGISQhg==</latexit><latexit sha1_base64="5uYl3yM+guGcOQHgIX8LRgysdjk=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMcQLx6jmAcmS5idzCZD5rHMzAphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+mfntJ6oNU/LBThIaCjyULGYEWyc9Zj0tUP1+2o/65Ypf9edAqyTISQVyNPrlr95AkVRQaQnHxnQDP7FhhrVlhNNpqZcammAyxkPadVRiQU2YzS+eojOnDFCstCtp0Vz9PZFhYcxERK5TYDsyy95M/M/rpja+DjMmk9RSSRaL4pQjq9DsfTRgmhLLJ45gopm7FZER1phYF1LJhRAsv7xKWhfVwK8Gd5eVWj2PowgncArnEMAV1OAWGtAEAhKe4RXePOO9eO/ex6K14OUzx/AH3ucPGISQhg==</latexit><latexit sha1_base64="5uYl3yM+guGcOQHgIX8LRgysdjk=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMcQLx6jmAcmS5idzCZD5rHMzAphyV948aCIV//Gm3/jJNmDJhY0FFXddHdFCWfG+v63V1hb39jcKm6Xdnb39g/Kh0cto1JNaJMornQnwoZyJmnTMstpJ9EUi4jTdjS+mfntJ6oNU/LBThIaCjyULGYEWyc9Zj0tUP1+2o/65Ypf9edAqyTISQVyNPrlr95AkVRQaQnHxnQDP7FhhrVlhNNpqZcammAyxkPadVRiQU2YzS+eojOnDFCstCtp0Vz9PZFhYcxERK5TYDsyy95M/M/rpja+DjMmk9RSSRaL4pQjq9DsfTRgmhLLJ45gopm7FZER1phYF1LJhRAsv7xKWhfVwK8Gd5eVWj2PowgncArnEMAV1OAWGtAEAhKe4RXePOO9eO/ex6K14OUzx/AH3ucPGISQhg==</latexit>
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S =

✓
⌘ e2 i �I i

p
1� ⌘2 ei (�I+�II)

i
p

1� ⌘2 ei (�I+�II) ⌘ e2 i �II

◆

Q(M) ⌘ 1

2
Im (tr ln S)

=
1

2
Im (ln det [S])

= �I + �II .

COUPLED-CHANNEL PROBLEM

system

{�1, �2,mres}
<latexit sha1_base64="Up5NVaiqMSgpIrJv2DtSLB/dSIk=">AAACDnicbZDLSsNAFIYn9VbrLerSzWApuCglKYIui25cVrAXaEKYTCft0JlJmJkIJeQJ3Pgqblwo4ta1O9/GaRtBW38Y+PjPOZw5f5gwqrTjfFmltfWNza3ydmVnd2//wD486qo4lZh0cMxi2Q+RIowK0tFUM9JPJEE8ZKQXTq5n9d49kYrG4k5PE+JzNBI0ohhpYwV2zcugN0Kco8Ct/1CzDnmQeZJDSVQOvTywq07DmQuugltAFRRqB/anN4xxyonQmCGlBq6TaD9DUlPMSF7xUkUShCdoRAYGBeJE+dn8nBzWjDOEUSzNExrO3d8TGeJKTXloOjnSY7Vcm5n/1Qapji79jIok1UTgxaIoZVDHcJYNHFJJsGZTAwhLav4K8RhJhLVJsGJCcJdPXoVus+E6Dff2vNq6KuIogxNwCs6ACy5AC9yANugADB7AE3gBr9aj9Wy9We+L1pJVzByDP7I+vgEu65rt</latexit><latexit sha1_base64="Up5NVaiqMSgpIrJv2DtSLB/dSIk=">AAACDnicbZDLSsNAFIYn9VbrLerSzWApuCglKYIui25cVrAXaEKYTCft0JlJmJkIJeQJ3Pgqblwo4ta1O9/GaRtBW38Y+PjPOZw5f5gwqrTjfFmltfWNza3ydmVnd2//wD486qo4lZh0cMxi2Q+RIowK0tFUM9JPJEE8ZKQXTq5n9d49kYrG4k5PE+JzNBI0ohhpYwV2zcugN0Kco8Ct/1CzDnmQeZJDSVQOvTywq07DmQuugltAFRRqB/anN4xxyonQmCGlBq6TaD9DUlPMSF7xUkUShCdoRAYGBeJE+dn8nBzWjDOEUSzNExrO3d8TGeJKTXloOjnSY7Vcm5n/1Qapji79jIok1UTgxaIoZVDHcJYNHFJJsGZTAwhLav4K8RhJhLVJsGJCcJdPXoVus+E6Dff2vNq6KuIogxNwCs6ACy5AC9yANugADB7AE3gBr9aj9Wy9We+L1pJVzByDP7I+vgEu65rt</latexit><latexit sha1_base64="Up5NVaiqMSgpIrJv2DtSLB/dSIk=">AAACDnicbZDLSsNAFIYn9VbrLerSzWApuCglKYIui25cVrAXaEKYTCft0JlJmJkIJeQJ3Pgqblwo4ta1O9/GaRtBW38Y+PjPOZw5f5gwqrTjfFmltfWNza3ydmVnd2//wD486qo4lZh0cMxi2Q+RIowK0tFUM9JPJEE8ZKQXTq5n9d49kYrG4k5PE+JzNBI0ohhpYwV2zcugN0Kco8Ct/1CzDnmQeZJDSVQOvTywq07DmQuugltAFRRqB/anN4xxyonQmCGlBq6TaD9DUlPMSF7xUkUShCdoRAYGBeJE+dn8nBzWjDOEUSzNExrO3d8TGeJKTXloOjnSY7Vcm5n/1Qapji79jIok1UTgxaIoZVDHcJYNHFJJsGZTAwhLav4K8RhJhLVJsGJCcJdPXoVus+E6Dff2vNq6KuIogxNwCs6ACy5AC9yANugADB7AE3gBr9aj9Wy9We+L1pJVzByDP7I+vgEu65rt</latexit><latexit sha1_base64="Up5NVaiqMSgpIrJv2DtSLB/dSIk=">AAACDnicbZDLSsNAFIYn9VbrLerSzWApuCglKYIui25cVrAXaEKYTCft0JlJmJkIJeQJ3Pgqblwo4ta1O9/GaRtBW38Y+PjPOZw5f5gwqrTjfFmltfWNza3ydmVnd2//wD486qo4lZh0cMxi2Q+RIowK0tFUM9JPJEE8ZKQXTq5n9d49kYrG4k5PE+JzNBI0ohhpYwV2zcugN0Kco8Ct/1CzDnmQeZJDSVQOvTywq07DmQuugltAFRRqB/anN4xxyonQmCGlBq6TaD9DUlPMSF7xUkUShCdoRAYGBeJE+dn8nBzWjDOEUSzNExrO3d8TGeJKTXloOjnSY7Vcm5n/1Qapji79jIok1UTgxaIoZVDHcJYNHFJJsGZTAwhLav4K8RhJhLVJsGJCcJdPXoVus+E6Dff2vNq6KuIogxNwCs6ACy5AC9yANugADB7AE3gBr9aj9Wy9We+L1pJVzByDP7I+vgEu65rt</latexit>

{�1, �2, ⌘}
<latexit sha1_base64="9ymn6SFvIQXKBFf4oJQFxo4Cgpk=">AAACB3icbZDLSgNBEEV7fMb4GnUpSGMQXEiYCYIug25cRjAPyAyhp1NJmvQ86K4RwpCdG3/FjQtF3PoL7vwbO8kImnih4XCriuq6QSKFRsf5spaWV1bX1gsbxc2t7Z1de2+/oeNUcajzWMaqFTANUkRQR4ESWokCFgYSmsHwelJv3oPSIo7ucJSAH7J+JHqCMzRWxz7yMup1QSLruGc/VDEEyKg37tglp+xMRRfBzaFEctU69qfXjXkaQoRcMq3brpOgnzGFgksYF71UQ8L4kPWhbTBiIWg/m94xpifG6dJerMyLkE7d3xMZC7UehYHpDBkO9HxtYv5Xa6fYu/QzESUpQsRni3qppBjTSSi0KxRwlCMDjCth/kr5gCnG0URXNCG48ycvQqNSdp2ye3teql7lcRTIITkmp8QlF6RKbkiN1AknD+SJvJBX69F6tt6s91nrkpXPHJA/sj6+AagUl+I=</latexit><latexit sha1_base64="9ymn6SFvIQXKBFf4oJQFxo4Cgpk=">AAACB3icbZDLSgNBEEV7fMb4GnUpSGMQXEiYCYIug25cRjAPyAyhp1NJmvQ86K4RwpCdG3/FjQtF3PoL7vwbO8kImnih4XCriuq6QSKFRsf5spaWV1bX1gsbxc2t7Z1de2+/oeNUcajzWMaqFTANUkRQR4ESWokCFgYSmsHwelJv3oPSIo7ucJSAH7J+JHqCMzRWxz7yMup1QSLruGc/VDEEyKg37tglp+xMRRfBzaFEctU69qfXjXkaQoRcMq3brpOgnzGFgksYF71UQ8L4kPWhbTBiIWg/m94xpifG6dJerMyLkE7d3xMZC7UehYHpDBkO9HxtYv5Xa6fYu/QzESUpQsRni3qppBjTSSi0KxRwlCMDjCth/kr5gCnG0URXNCG48ycvQqNSdp2ye3teql7lcRTIITkmp8QlF6RKbkiN1AknD+SJvJBX69F6tt6s91nrkpXPHJA/sj6+AagUl+I=</latexit><latexit sha1_base64="9ymn6SFvIQXKBFf4oJQFxo4Cgpk=">AAACB3icbZDLSgNBEEV7fMb4GnUpSGMQXEiYCYIug25cRjAPyAyhp1NJmvQ86K4RwpCdG3/FjQtF3PoL7vwbO8kImnih4XCriuq6QSKFRsf5spaWV1bX1gsbxc2t7Z1de2+/oeNUcajzWMaqFTANUkRQR4ESWokCFgYSmsHwelJv3oPSIo7ucJSAH7J+JHqCMzRWxz7yMup1QSLruGc/VDEEyKg37tglp+xMRRfBzaFEctU69qfXjXkaQoRcMq3brpOgnzGFgksYF71UQ8L4kPWhbTBiIWg/m94xpifG6dJerMyLkE7d3xMZC7UehYHpDBkO9HxtYv5Xa6fYu/QzESUpQsRni3qppBjTSSi0KxRwlCMDjCth/kr5gCnG0URXNCG48ycvQqNSdp2ye3teql7lcRTIITkmp8QlF6RKbkiN1AknD+SJvJBX69F6tt6s91nrkpXPHJA/sj6+AagUl+I=</latexit><latexit sha1_base64="9ymn6SFvIQXKBFf4oJQFxo4Cgpk=">AAACB3icbZDLSgNBEEV7fMb4GnUpSGMQXEiYCYIug25cRjAPyAyhp1NJmvQ86K4RwpCdG3/FjQtF3PoL7vwbO8kImnih4XCriuq6QSKFRsf5spaWV1bX1gsbxc2t7Z1de2+/oeNUcajzWMaqFTANUkRQR4ESWokCFgYSmsHwelJv3oPSIo7ucJSAH7J+JHqCMzRWxz7yMup1QSLruGc/VDEEyKg37tglp+xMRRfBzaFEctU69qfXjXkaQoRcMq3brpOgnzGFgksYF71UQ8L4kPWhbTBiIWg/m94xpifG6dJerMyLkE7d3xMZC7UehYHpDBkO9HxtYv5Xa6fYu/QzESUpQsRni3qppBjTSSi0KxRwlCMDjCth/kr5gCnG0URXNCG48ycvQqNSdp2ye3teql7lcRTIITkmp8QlF6RKbkiN1AknD+SJvJBX69F6tt6s91nrkpXPHJA/sj6+AagUl+I=</latexit>

⇡⌘ !
✓

⇡⌘
KK̄

◆
! ⇡⌘

<latexit sha1_base64="dUKtmilq437I58l6jo33/9lysJM="></latexit><latexit sha1_base64="dUKtmilq437I58l6jo33/9lysJM="></latexit><latexit sha1_base64="dUKtmilq437I58l6jo33/9lysJM="></latexit><latexit sha1_base64="dUKtmilq437I58l6jo33/9lysJM="></latexit>

KK̄ !
✓

⇡⌘
KK̄

◆
! KK̄

<latexit sha1_base64="9NQ27+MsiDgJy8a+UcYRFSpwOOE="></latexit><latexit sha1_base64="9NQ27+MsiDgJy8a+UcYRFSpwOOE="></latexit><latexit sha1_base64="9NQ27+MsiDgJy8a+UcYRFSpwOOE="></latexit><latexit sha1_base64="9NQ27+MsiDgJy8a+UcYRFSpwOOE="></latexit>

a0(980)
<latexit sha1_base64="9r3xI7h/xCZRxxRm2graTl7Y03Q=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXkpWBOut6MVjBfsB7VKyabYNzWbXJCuUpX/CiwdFvPp3vPlvTLd70NYHA4/3ZpiZ58eCa4Pxt1NYW9/Y3Cpul3Z29/YPyodHbR0lirIWjUSkuj7RTHDJWoYbwbqxYiT0Bev4k9u533liSvNIPphpzLyQjCQPOCXGSl0ywNXrOj4flCu4hjOgVeLmpAI5moPyV38Y0SRk0lBBtO65ODZeSpThVLBZqZ9oFhM6ISPWs1SSkGkvze6doTOrDFEQKVvSoEz9PZGSUOtp6NvOkJixXvbm4n9eLzFB3Uu5jBPDJF0sChKBTITmz6MhV4waMbWEUMXtrYiOiSLU2IhKNgR3+eVV0r6oubjm3l9WGjd5HEU4gVOoggtX0IA7aEILKAh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARU/jqw=</latexit><latexit sha1_base64="9r3xI7h/xCZRxxRm2graTl7Y03Q=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXkpWBOut6MVjBfsB7VKyabYNzWbXJCuUpX/CiwdFvPp3vPlvTLd70NYHA4/3ZpiZ58eCa4Pxt1NYW9/Y3Cpul3Z29/YPyodHbR0lirIWjUSkuj7RTHDJWoYbwbqxYiT0Bev4k9u533liSvNIPphpzLyQjCQPOCXGSl0ywNXrOj4flCu4hjOgVeLmpAI5moPyV38Y0SRk0lBBtO65ODZeSpThVLBZqZ9oFhM6ISPWs1SSkGkvze6doTOrDFEQKVvSoEz9PZGSUOtp6NvOkJixXvbm4n9eLzFB3Uu5jBPDJF0sChKBTITmz6MhV4waMbWEUMXtrYiOiSLU2IhKNgR3+eVV0r6oubjm3l9WGjd5HEU4gVOoggtX0IA7aEILKAh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARU/jqw=</latexit><latexit sha1_base64="9r3xI7h/xCZRxxRm2graTl7Y03Q=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXkpWBOut6MVjBfsB7VKyabYNzWbXJCuUpX/CiwdFvPp3vPlvTLd70NYHA4/3ZpiZ58eCa4Pxt1NYW9/Y3Cpul3Z29/YPyodHbR0lirIWjUSkuj7RTHDJWoYbwbqxYiT0Bev4k9u533liSvNIPphpzLyQjCQPOCXGSl0ywNXrOj4flCu4hjOgVeLmpAI5moPyV38Y0SRk0lBBtO65ODZeSpThVLBZqZ9oFhM6ISPWs1SSkGkvze6doTOrDFEQKVvSoEz9PZGSUOtp6NvOkJixXvbm4n9eLzFB3Uu5jBPDJF0sChKBTITmz6MhV4waMbWEUMXtrYiOiSLU2IhKNgR3+eVV0r6oubjm3l9WGjd5HEU4gVOoggtX0IA7aEILKAh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARU/jqw=</latexit><latexit sha1_base64="9r3xI7h/xCZRxxRm2graTl7Y03Q=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXkpWBOut6MVjBfsB7VKyabYNzWbXJCuUpX/CiwdFvPp3vPlvTLd70NYHA4/3ZpiZ58eCa4Pxt1NYW9/Y3Cpul3Z29/YPyodHbR0lirIWjUSkuj7RTHDJWoYbwbqxYiT0Bev4k9u533liSvNIPphpzLyQjCQPOCXGSl0ywNXrOj4flCu4hjOgVeLmpAI5moPyV38Y0SRk0lBBtO65ODZeSpThVLBZqZ9oFhM6ISPWs1SSkGkvze6doTOrDFEQKVvSoEz9PZGSUOtp6NvOkJixXvbm4n9eLzFB3Uu5jBPDJF0sChKBTITmz6MhV4waMbWEUMXtrYiOiSLU2IhKNgR3+eVV0r6oubjm3l9WGjd5HEU4gVOoggtX0IA7aEILKAh4hld4cx6dF+fd+Vi0Fpx85hj+wPn8ARU/jqw=</latexit>



OMEGA TO 3 PI: GSW

⇡ ⇡

⇡

⇢
<latexit sha1_base64="o4QOwL2XDYFkLlAirFf/rcCCYm4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsN83S/Qi7G6GU/gUvHlS8+ou8+W/ctDlo9cHA470ZZubFGWfG+v6XV1lZXVvfqG7WtrZ3dvfq+wcPRuWa0JAornQ3xoZyJmlomeW0m2mKRcxpJx7fFH7nkWrDlLy3k4xGAo8kSxjBtpD6OlWDesNv+nOgvyQoSQNKtAf1z/5QkVxQaQnHxvQCP7PRFGvLCKezWj83NMNkjEe056jEgppoOr91hk6cMkSJ0q6kRXP158QUC2MmInadAtvULHuF+J/Xy21yGU2ZzHJLJVksSnKOrELF42jINCWWTxzBRDN3KyIp1phYF0/NhRAsv/yXhGfNq2Zwd95oXZdpVOEIjuEUAriAFtxCG0IgkMITvMCrJ7xn7817X7RWvHLmEH7B+/gGjNOOGw==</latexit><latexit sha1_base64="o4QOwL2XDYFkLlAirFf/rcCCYm4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsN83S/Qi7G6GU/gUvHlS8+ou8+W/ctDlo9cHA470ZZubFGWfG+v6XV1lZXVvfqG7WtrZ3dvfq+wcPRuWa0JAornQ3xoZyJmlomeW0m2mKRcxpJx7fFH7nkWrDlLy3k4xGAo8kSxjBtpD6OlWDesNv+nOgvyQoSQNKtAf1z/5QkVxQaQnHxvQCP7PRFGvLCKezWj83NMNkjEe056jEgppoOr91hk6cMkSJ0q6kRXP158QUC2MmInadAtvULHuF+J/Xy21yGU2ZzHJLJVksSnKOrELF42jINCWWTxzBRDN3KyIp1phYF0/NhRAsv/yXhGfNq2Zwd95oXZdpVOEIjuEUAriAFtxCG0IgkMITvMCrJ7xn7817X7RWvHLmEH7B+/gGjNOOGw==</latexit><latexit sha1_base64="o4QOwL2XDYFkLlAirFf/rcCCYm4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsN83S/Qi7G6GU/gUvHlS8+ou8+W/ctDlo9cHA470ZZubFGWfG+v6XV1lZXVvfqG7WtrZ3dvfq+wcPRuWa0JAornQ3xoZyJmlomeW0m2mKRcxpJx7fFH7nkWrDlLy3k4xGAo8kSxjBtpD6OlWDesNv+nOgvyQoSQNKtAf1z/5QkVxQaQnHxvQCP7PRFGvLCKezWj83NMNkjEe056jEgppoOr91hk6cMkSJ0q6kRXP158QUC2MmInadAtvULHuF+J/Xy21yGU2ZzHJLJVksSnKOrELF42jINCWWTxzBRDN3KyIp1phYF0/NhRAsv/yXhGfNq2Zwd95oXZdpVOEIjuEUAriAFtxCG0IgkMITvMCrJ7xn7817X7RWvHLmEH7B+/gGjNOOGw==</latexit><latexit sha1_base64="o4QOwL2XDYFkLlAirFf/rcCCYm4=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx4rGFtoQ9lsN83S/Qi7G6GU/gUvHlS8+ou8+W/ctDlo9cHA470ZZubFGWfG+v6XV1lZXVvfqG7WtrZ3dvfq+wcPRuWa0JAornQ3xoZyJmlomeW0m2mKRcxpJx7fFH7nkWrDlLy3k4xGAo8kSxjBtpD6OlWDesNv+nOgvyQoSQNKtAf1z/5QkVxQaQnHxvQCP7PRFGvLCKezWj83NMNkjEe056jEgppoOr91hk6cMkSJ0q6kRXP158QUC2MmInadAtvULHuF+J/Xy21yGU2ZzHJLJVksSnKOrELF42jINCWWTxzBRDN3KyIp1phYF0/NhRAsv/yXhGfNq2Zwd95oXZdpVOEIjuEUAriAFtxCG0IgkMITvMCrJ7xn7817X7RWvHLmEH7B+/gGjNOOGw==</latexit>

⇡

⇡

⇡

⇡
!

<latexit sha1_base64="75Ln91kh7qFwVxFh3vziToUFVjY=">AAAB7HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R1FvQi8cIbhJIljA7mU3GzGOZmRXCkn/w4kHFqx/kzb9xkuxBEwsaiqpuurvilDNjff/bW1ldW9/YLG2Vt3d29/YrB4dNozJNaEgUV7odY0M5kzS0zHLaTjXFIua0FY9up37riWrDlHyw45RGAg8kSxjB1knNrhJ0gHuVql/zZ0DLJChIFQo0epWvbl+RTFBpCcfGdAI/tVGOtWWE00m5mxmaYjLCA9pxVGJBTZTPrp2gU6f0UaK0K2nRTP09kWNhzFjErlNgOzSL3lT8z+tkNrmKcibTzFJJ5ouSjCOr0PR11GeaEsvHjmCimbsVkSHWmFgXUNmFECy+vEzC89p1Lbi/qNZvijRKcAwncAYBXEId7qABIRB4hGd4hTdPeS/eu/cxb13xipkj+APv8wf8lo7v</latexit><latexit sha1_base64="75Ln91kh7qFwVxFh3vziToUFVjY=">AAAB7HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R1FvQi8cIbhJIljA7mU3GzGOZmRXCkn/w4kHFqx/kzb9xkuxBEwsaiqpuurvilDNjff/bW1ldW9/YLG2Vt3d29/YrB4dNozJNaEgUV7odY0M5kzS0zHLaTjXFIua0FY9up37riWrDlHyw45RGAg8kSxjB1knNrhJ0gHuVql/zZ0DLJChIFQo0epWvbl+RTFBpCcfGdAI/tVGOtWWE00m5mxmaYjLCA9pxVGJBTZTPrp2gU6f0UaK0K2nRTP09kWNhzFjErlNgOzSL3lT8z+tkNrmKcibTzFJJ5ouSjCOr0PR11GeaEsvHjmCimbsVkSHWmFgXUNmFECy+vEzC89p1Lbi/qNZvijRKcAwncAYBXEId7qABIRB4hGd4hTdPeS/eu/cxb13xipkj+APv8wf8lo7v</latexit><latexit sha1_base64="75Ln91kh7qFwVxFh3vziToUFVjY=">AAAB7HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R1FvQi8cIbhJIljA7mU3GzGOZmRXCkn/w4kHFqx/kzb9xkuxBEwsaiqpuurvilDNjff/bW1ldW9/YLG2Vt3d29/YrB4dNozJNaEgUV7odY0M5kzS0zHLaTjXFIua0FY9up37riWrDlHyw45RGAg8kSxjB1knNrhJ0gHuVql/zZ0DLJChIFQo0epWvbl+RTFBpCcfGdAI/tVGOtWWE00m5mxmaYjLCA9pxVGJBTZTPrp2gU6f0UaK0K2nRTP09kWNhzFjErlNgOzSL3lT8z+tkNrmKcibTzFJJ5ouSjCOr0PR11GeaEsvHjmCimbsVkSHWmFgXUNmFECy+vEzC89p1Lbi/qNZvijRKcAwncAYBXEId7qABIRB4hGd4hTdPeS/eu/cxb13xipkj+APv8wf8lo7v</latexit><latexit sha1_base64="75Ln91kh7qFwVxFh3vziToUFVjY=">AAAB7HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R1FvQi8cIbhJIljA7mU3GzGOZmRXCkn/w4kHFqx/kzb9xkuxBEwsaiqpuurvilDNjff/bW1ldW9/YLG2Vt3d29/YrB4dNozJNaEgUV7odY0M5kzS0zHLaTjXFIua0FY9up37riWrDlHyw45RGAg8kSxjB1knNrhJ0gHuVql/zZ0DLJChIFQo0epWvbl+RTFBpCcfGdAI/tVGOtWWE00m5mxmaYjLCA9pxVGJBTZTPrp2gU6f0UaK0K2nRTP09kWNhzFjErlNgOzSL3lT8z+tkNrmKcibTzFJJ5ouSjCOr0PR11GeaEsvHjmCimbsVkSHWmFgXUNmFECy+vEzC89p1Lbi/qNZvijRKcAwncAYBXEId7qABIRB4hGd4hTdPeS/eu/cxb13xipkj+APv8wf8lo7v</latexit>

!
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Dalitz info. <=>``3-body phase shift”
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N-BODY SCATTERING

PML, EPJC 77 no.8 533 (2017) 



WHY N-BODY? (WHY NOT?)

• EOS for dense system 
-> nuclear matter 
-> ultracold fermi gas (dimer) 

• Explore the influence of N-body scatterings on 
heavy ion collision observables:  
pT-spectra, flow etc. 

• phenomenology 
-> model S-matrix element instead…
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• generalized phase shift
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PHASE SPACE DOMINANCE

• structureless scattering
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TRIANGLE DIAGRAM

• 3-body diagram
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• to lowest order 
 
=> only need to deal with on-shell condition
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BOX DIAGRAM

• 4-body diagram
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Feynman’s trick + dim reg.

Explicit calculation
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FUNCTIONAL APPROACH AND 
SCHWINGER DYSON EQUATIONS
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FULL EQN. FOR PROPAGATOR
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CHIRAL SYMMETRY



ORIGIN OF MASS

• 99% of the Mass of the visible Universe is not 
explained by Higgs bosons!
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QCD IN COULOMB GAUGE

• An instantaneous potential obtained from QCD 

• All degree of freedom are physical 
ghost-free! 

• Confining and momentum dependent 
VS NJL



QCD IN COULOMB GAUGE
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GAUGE QCD
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DYSON-SCHWINGER 
EQUATIONS

• Non-perturbative 

• Continuum approach 

• No sign problem 
 

• Need to find a good Truncation Scheme



DYNAMICAL MASS GENERATION
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exact!



DYNAMICAL MASS GENERATION

Dyson-Schwinger Equations

self-consistent MF



DYNAMICAL MASS GENERATION

Dyson-Schwinger Equations
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DYNAMICAL MASS GENERATION

Dyson-Schwinger Equations
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CHIRAL PHASE STRUCTURE
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FIG. 7: The bare contact interaction phase diagram for a
variety of couplings (ξ ≡ λ/λc).

temperatures coincide[17]. Since the confinement poten-
tial is fixed bare models cannot reproduce this behaviour.
Indeed Davis and Matheson have argued[12] that all con-
fining potentials break chiral symmetry and since the
only in-medium effect is the addition of the factor Θ in
the gap equation kernels, it is apparent that there can
be no transition to the chirally symmetric phase. Nev-
ertheless, Alkofer et al. have numerically found a phase
transition.

As shown in Fig. 8 we confirm the existence of a phase
transition in the confinement model with the AAL pre-
scription (and we extend their results to the T −µ plane).
We speculate that the argument of Davis and Mathe-
son has failed because for high temperature and low mo-
mentum the thermodynamic function is approximately
Θ(q, T, µ = 0) ∼ q/T , and hence the effective confining
potential is replaced by V ∼ q−4 → q−3. Perhaps this is
sufficient to drive the observed behaviour.

Numerical values for observables are Tc ≈ 38 MeV,
µc ≈ 75 MeV, M0 ≈ 80 MeV, and the condensate is de-
termined to be (−⟨ψ̄ψ⟩)1/3 ≈ 110 MeV. Note that we in-
terpret the dynamical mass as a constituent quark mass.
All of these quantities fall below their phenomenologi-
cally expected values; however, using a string tension of
about 1.8 GeV2 brings them all into reasonable agree-
ment. In fact, Alkofer et al. employed such a large
string tension in their computation. This is unfortu-
nately, at odds with well established hadron phenomenol-
ogy, a point which we will discuss further below.

The chiral restoration transition line is plotted in Fig.
9. A clear inflection point is visible at (T⋆, µ⋆) ≈ (20, 43)
MeV. We identify the right side of this point as a region
of first order phase transitions, while the left side is sec-
ond order. This identification is based on the continuity
of M displayed on Fig. 8, the evident first order phase
transition seen at T = 0, the relative lack of stability of
the solution algorithm for large µ, and the appearance of
secondary solutions (not shown) for µ > µ⋆. The exis-
tence of a critical point is in keeping with expectations

for QCD[2].
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FIG. 8: Dynamical mass vs temperature and density for the
bare linear AAL confinement model.
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FIG. 9: The bare linear AAL phase diagram.

The results of Fig. 8 have been computed with the
ad hoc AAL prescription. We now consider modifying
the infrared behaviour of the quark interaction with the
polarisation diagram of Fig. 3. Our first study is in the
static, low momentum limit with nf = 1. In this case
the vacuum contribution to Π vanishes and we need not
consider renormalisation of the model.

Our results are shown in Fig. 10. The AAL and ring
results must agree at the origin. The surfaces at µ = 0
look very similar, however the critical temperature has
dropped from 38 MeV to 10 MeV. The critical chemical
potential remains fixed at µc ≈ 75 MeV. Thus the shape
of the phase diagram has been severely distorted by in-
corporating polarisation in the model. Furthermore, as
with the contact model, it appears that all phase tran-
sitions are now first order, and the tricritical point no
longer exists. Thus, as anticipated, including dynami-

2nd order

1st order

critical 
point

arbitrary units
PML and E. S. Swanson, PRD 81 034030 (2010)  



BIG SUMMARY

• S-matrix formulation of statistical mechanics 
factorization of dynamical and statistical parts 

• Many-body Techniques 
Dispersion Relations 
Functional methods 

• Applications: 
proton puzzle, hyperon spectrum, …



USEFUL REFERENCES

P. Cvitanovic, R. Artuso, M. R.,  
G. Tanner, and G. Vattay,  
Chaos: Classical and Quantum(ChaosBook.org, Niels Bohr 
Institute, Copenhagen, 2016). 

R. Dashen, S. K. Ma and H. J. Bernstein, 
Phys. Rev. 187 (1969) 345. 

Roman Zwicky, arXiv:1610.06090 

John R. Taylor, Scattering Theory

Eric Swanson, arXiv:1008.4337v2 



THANK YOU  
&  

ENJOY!

完



END OF LECTURE III


